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PREFACE. 


While resident in Italy during the winters of 1817- 
18-19, I had observed with great interest the volcanic 
phenomena of Yesuvius, Etna, and the Lipari Isles, 
and paid considerable attention to the structure of the 
district west of the Apennines, between Santa Piora 
in Tuscany and the Bay of Naples, which presents 
uiirnistakeable traces of volcanic action on an extensive 
scale, though no eruption has taken place there witliin 
the historical period. 

After my return to England, being for some time at 
Cambridge, I had the advantage of frequent ijitercourse 
with the late Professor E. I). Clarke, who was himself 
well acquainted with volcanic Italy, and Professor 
Sedgwick, at that time commencing his distinguished 
career as a geologist. The doctrines 'of Werner were 
then so completely in the ascendant that it was con- 
sidered little better than heresy to dispute any of 
them. Yet it appeared to me, from the knowledge of 
igneous rocks I had acquired in Italy, that the dogmatic 
canon of that school which denied a volcanic origin 
to the Floetz Trap-rocks (as basalt, clinkstone, and 
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trachyte were then called), and declared them to be 
precipitations from some archaic ocean, was signally 

4 

erroneous. 

My two friends agreed with me in the opinion that 
the error of the AVernerians in undervaluing, or rather 
despising altogether as of no appreciable value, the 
influence of volcanic forces in the production of the 
rocks that compose the surface of the globe, formed 
a fatal bar to the progress of sound geological science, 
which it was above all things desirable to remove. 

Being shortly after free to choose my path of travel, 
I determined to examine with care such evidence upon 
this point as might probably be found in Auvergne 
and the neighbouring districts — a country where the 
products of extinct volcanos are brought into contact 
with some of tlie earliest crystalline rocks, as well as 
with tlie most recent (tertiary and freshwater) strata. 

For this purpose, in the beginning of June, 1821, I 
established myself at Clermont, the capital of the 
department of the Puy de Dome, and passed some 
months in continual examination of the geology of 
the neighbourhood ; removing from thence, as> it became 
convenient, to the Baths of Mont Dore, Le Puy 
(Haute Loire), and Aubenas (Ardeche). I afterwards 
revisited Italy, where I had the good fortune to 
witness by far the most iniportant eruption of Vesuvius 
that has occurred within this century — that of October, 
1822. 



PREFACE. 

On my return to England in 1823, I published a 
volume on the ‘ Phenomena of Volcanos.’* In that 
work unfortunately were included some speculations 
on theoretic cosmogony, which the public mind was 
not at the time prepared to entertain. Nor was this, 
my first attempt at authorship, sufficiently well com- 
posed, arranged, or even printed, to secure a fair 
appreciation for the really sound and, I believe, 
original views on many points of geological interest, 
which it contained. I ought, no doubt, to have begun 
with a description of the striking facts which I was 
prepared to produce from the volcanic regions of 
Central France and Italy, in order to pave the way for 
a favourable reception, or even for a fair hearing, of 
the theoretic views I had been led from those observa- 
tions to form. 

Indeed this obvious error was pointed out in a very 
friendly manner by the Quarterly Reviewer of this 
Memoir on the ‘ Grcology of Central France,’ which 
was shortly after publi.shed.f That article was, 1 
believe, the first essay of my distinguished friend 
Sir Charles Lyell, in the path of geological generalisa- 
tion which he has since so successfully pursued. And 
I have sometimes ventured to think that during its 
composition he may have imbibed that philosophical 


♦ ‘ Considerations on Volcanos, &c.,’ 1825. 
i Quarterly Review for May, 1827. 
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conviction as to the true method of inquiry into the 
past history of the globe’s surface,' namely, through a 
careful study of the processes actually in operation 
upon it, which is the leading principle of his deservedly 
popular works.* 


* 'Hiis wfis the pervading idea of both my early works, as will apjmr from 
tlie following passage in the Preface to the ‘ Considerations on Volcanos,’ pub- 
lished in 1825. 

“ Geology has for its business a knowledge of* the physical processes which 
are in continual or (K^casional oiK'ration within the limits of our planet, and the 
application of tliese laws to (ixplain the ajjpearanc^s discovered in our geognos- 
ticfil researches, so as from these materials to deduce conclusions upon its palt 
history. 

“ ^rhe surfiico of the globe vcxposes to the eye of the geognost abundant 
evidence of a variety of changes which appear to have succeeded one another 
during an incalculable lapse of time. These cljauges are c))iefly, — 

“ 1. Variathms of relative level between different constituent parts of the 
surface of the terra<iueous globe. 

“ 2. Th(f destruction (jf foiiner rocks and their re])r(xluction under new forms. 

“ 3. 7’h<} production of new rocks upon the earth’s surface. 

“ Geologists have hitherto usually had recourse, for the explanation of these 
changes, to the supposition of sundry violent and extraordinary catastrophes, 
cataclysnis, or .general revolutions. 

“ As Ihe idea impartetl hy tlie terms cataclysm, catastroy)he, or revolution, 
is extremely vague, and may compiuhend anything you choose to imagine, it 
answers for the, time as an explanation ; that is, it stops further inquiry. But 
it has the disadvantage of stopping also the advance of the science by involving 
it ill obscurity and confusion. 

** Tf, how(wer, instead of forming guesses os to what may Avc been the 
l>oR8ible causes and nature of these changes, we pursu^ that wdiich I conceive 
to 1)0 the only legitimate path of f/eoloffical inquiry, and lx*gin by examining 
the laws of nature wliich are actually in force, we camiot but perceive that 
numerous physical phenomena are going on at this moment on the surface of 
the globe, by which various changes are produced in its constitution and 
external chameter. These processes are principally: T. The atmospheric 
phenomena, including the laws of the circulation and residence of water on 
the exterior of the globe. . IL The action of earthquakes and volcanos. And the 
changes ej^ted before our eyes, by the operation of these causes on the consti- 
tution of^e eartli’s crust, are chiefly, — 


“ 1. Changes 



PREFACfE. 


ix 


My purpose at all events was fulfilled. The Wer- 
nerian notion of the aqueous precipitation of ‘‘ Trap ” 
has since that date never held up its head. And I 
had good grounds for believing that the publication of 
the first edition of this Memoir, illustrated by an 
atlas of maps and drawings, which presented “ oculis 
fidelibus” convincing evidence of the identic origin 
of ancient sheets of basalt crowning high mountain 
platforms, and contiguous lava-streams so recent as 


** 1. Changes of level. 

“ 2. The destruction of some rocks and the reproduction of others from their 
materials. 

“ 3. The production of rocks de novo from the interior of the globe upon its 
surface. 

“ Changes these which, in their general character at least, bear so strong an 
analogy to tliosc which ap])ear to have occurred in the earlier ages of the 
world’s history’, that luiiil the proc(hsses which give rise to them have iKicn 
maturely studied under every .shafH?, and then a}>plied with strict impartiality 
to explain tin* a[>iH^aranceH in qiiestitm ; and until, after a close investigatifdi, 
and the most liberal allowance fur all piissible variations and an unlimited 
series of uffes^ they have been found wholly inadequate to the purpose, it would 
be luiphilesophical to have recourse to any gratuitous and une}tam})lcd 
hyjiotheses for the solution of these analogous facts. 

The study of the ])rocessesby which these effects are at present produced on 
the surface of the globe, forms, tbercforc, a most important, but unfortunately 
most neglected, branch of geology.” 

I went on say, that the work then pnxluctsi was ijitended as a contribu- 
tion to our knowledge Sf that division of the subje^ct which mlates U) “ the 
phenomena produced on the exterior of the globe by the development of its 
internal and subterranean fictivity,” leaving to others, or to a future work, a 
con*csix)nding inquiry into “ the laws which determine the atmospheric influ- 
ences, or the decomposition of rocks by air, light, chxjtricity, or magnetism, 
and the conduct and mechanical effects of water on the surface of the glok*, 
and on its solid parts.” 

Ijet me hint in passing, that this latter branch of inquiry has not yet, 
]X3rhaps, l>een sufficiently pursued in detail, even by Sir Charles Lyell, or any 
other gefdogist. 
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still to appear cascading over the lips of craters of 
scoriae, did assist in no small degree in putting an 
extinguisher on the then fading and flickering, but 
shortly before insolently triumphant, dogma. It had, 
likewise, I may hope, some share in directing attention 
to the vast influence exercised on the crust of the earth, 
not only by volcanic outbursts, but also by the erosive 
forces of rain and rivers, acting slowly and gradually, 
but through periods of immeasurable duration, upon 
the surface of supra-marine land.* 

The edition of this Memoir printed in 1826 soon 
became exhausted. I was, however, unwilling to 
reprint it without previously revisiting the country of 
which the volume treats, and convincing myself of the 
accuracy of its descriptions; but it was only in the 
course of the past summer that I succeeded in accom- 
plishing tliis. 

Meantime Sir Charles Lyell and Sir Roderick 
Murchison, and many others, had followed me to 
Auvergne, and I had reason to believe were satisfied 
with the fidelity of my views and descriptions. The 
French geologists have also since ^ that time paid 
more attention to this most interesting portion of their 
country than they had previously given to it. And I 
have been gratified to find many of the most trust- 
worthy among them put forward views coinciding with 


See last note. 
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my own upon the several problems which there offer 
themselves for solution. I may instance M. Constant 
Prevost, whose ideas on thfe volcanic formations of 
that country, as expressed in a paper read before the 
Geological Society of France in 1843,* are identiciil 
with those which form the staple • of my original 
volume.^ So likewise are those of M. Bertrand de 


• Bulletin XIV., j). 218-224. 

t M. C. Prevost, as well as M. Pissia, and some other piiictical observers, 
have, with good reason, from the first, endeavoured to stem the current of 
opinion, which, among the Parisian geologists for some yt-ars 8t> unfortunately 
set in favour of that most unphilosojihical theory of “ Iblevation Craters,” first 
suggested hy M. de Huch, and afterwards warmly esiiouHcd by MM. Klit; dc 
Peaumont and Dufresnoy. Next to the exploded theory of Wcnier, T know 
of no fallacy that has so much impKjded the march of true science, or Vieen so 
obstinately persisted in. Sucli a notion could only find favour with geologists 
wl)o had never witnessed the phenomena of volcanic eruptions on a large scale, 
and consequently, had no conception of the normal mode in which their prcKlucts 
are disposed. To one who has liad that a(fvantag(3, the theory does not appt^ar 
to merit serious discussion. Pushed as it has been to extrexpity by the two 
last-named authorities, it in fact denies a volcano to be emptive at all, that is 
to say, to Ik? productive of any a])preciable amount of lava or fragmentary 
matter; since such products, if they really acciunpanied in enonnous quan- 
tities (as observers have been in the habit of l>elicving from the evidence of 
their senses) the often re|3eatcd erujitions of active volcanos, must have 
{vccumiilated about the orifice in tlie form of a mountain composed of those 
same multiplied beds of intermingled lavas and conglomerates, which these 
geologists persist in asserting not to have prt)diiced the mountain or its parasitic 
cones, which our eyes sSe them at work upon, but to have filled some supposed 
pre-existing hollow, afterwards raised* by some sudden and anomalous process 
into the form of a mountain ! It has never, of course, been denied by any sound 
writer on volcanic action, that a certain proportion of the frame of a volcanic 
mountain may have l>een partially elevated by those expansive throes or 
earthquake shocks which usually precede or accompany every eruption, aqd 
attest the production of fissures through its solid framework : which fissures 
being filled by the intumespent lava w*elling up from below, will no doubt 
when this is constdichited within them in the form of ’dykes, j)errnanently raise 
and add in some degree to the bulk of the mountain, by what Sir C. Lyell 
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Doue, ably given in his description of the environs of 
Le Pny, MM. Le Coq and Bouillet have done me 
the honnnr to take man^ of my panoramic and other 
Views as models for the illustrative engravings to 
their different works on the geology of Auvergne.* 
Messrs. Rozet, Pissis, Ruelle, and others, many of 
whom were employed on the Government Geological 
Survey of the country, still in progress under the 
Ecjole des Mines, have also printed or communicated to 
the Geological Society of France papers of interest on 
the tertiary and volcanic formations of Central France. 
Great light has likewise been thrown on the Palaeon- 
tology of this district by the zealous researches and 


aptly calls an “ inward growth.” Observations on the amount of matter 
eom|>osing the dykes, which are so fre<juent towards the centre of every 
volcanic mountain, would indicate f>erhaps a projjortion of one-sixth or less of 
the substance ol’ tlic central part of the cone as having been formed iu this 
inannt'r. And in some such proporti(^n, elevation, in tljc 8(?nse implied by the 
elevation-crater tlieorists, may be admitted to have assisted in the prcxluction 
of the central suinmits. But at a distance from these few dykes are found, 
and th(*ro is no reason to doubt, that the great hulk of such mountains owes 
in every case its formation to the heaping n[) of ejected matters, whether frag- 
mentary or in the form of coiigealcd lava-currents ; a process which in fact may. 
be witnessed in active volcanos, tis the normal phenomena of every^ emption. 
Any otlitjr view seems to me opposed not merely to the rules of philosophical 
analogy, but even to the evidence of the senses. Tlie weight of authority un- 
fortunately thrown into the scale in favour of this theory by geologists of such 
repute and inthicnce as MM. de Beaumont and Dufresnoy has been the leading 
Clause of tlie uncertain views and imijcrfect knowledge even now existing among 
French geologists on the great extinct volcanos of their own country. The 
clue to an understanding of a volcanic district must of course he a sound know- 
ledge of the ** modus operandi” of volcanic action ; and thjs luis been wanting 
in tJin modem school of Parisian gc‘ologists, with the exception of some few, 
who, like MM, Provost and Pissis, above inentioned, have had the courage to 
i the influence exercised by two or tliree ** great names.” 
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able publications of MM. Croizet, Jobert, Bravard, 
Aymard, and Porael. 

The publication of the ‘ Explication de la Carte 
Geologique de la France^’ by MM. Elie de Beaumont 
and Dufresnoy, has not yet reached those chapters in 
which the preface professes an intention to treat of the 
tertiary and volcanic formations of Central Franco. 
M. Le Coq is, I believe, engaged on a general work 
of this nature on Auvergne, to be illustrated by a 
geological map. But no poi-tion of this work either 
has as yet been made public. 

Under these circumstances, none of the publications, 
whether of French or English writers, which have yet 
appeared can be considered to afford that general view 
or detailed description of the very remarkable series of 
geological facts presented by this country which they 
undoubtedly merit, or which any visitor desirous of 
examining its phenomena would wish to have in his 
hand as a guide. I have therefore been led to suppose 
that a new edition of my Memoir, with such emenda- 
tions and additions as time and the further observations, 
whether of myself or others, might suggest, would be 
acceptable at the present time. It will be seen tliat 
though I have found it desmable to recast some of the 
introductory chapters, the body of the work is still the 
same as wa8*printe(f*^n 1826. Indeed on my late visit, 
I found no reason to alter the conclusions I had come to 
in 1821. Not jwssessing sufficient, acquaintance with 
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Pala&ontology to venture on determining, of my own 
authority, the specific characters of the organic remains 
found in association with the rocks, whether tertiary 
or post-tertiary, of the district, I have given catalogues 
of its fauna from the works of MM. Pomel and Aymard 
in an Appendix, to which the text refers at the proper 
place. The illustrations have been recast and engraved 
on wood on a reduced scale, for the advantage of 
their b^ing folded into the compass of an 8vo. volume, 
instead of necessitating, as in their original shape, an 
inconvenient accompanying folio atlas. 

Of the maps, that of the Chain of Puys west of Cler- 
mont is nearly in the same state in which it appeared 
in the first edition. And I may add that it was entirely 
compiled from my own observations on the spot, on the 
basis of a slieet of Cassini’s old Survey, as I had no 
access at the time to Desmarest’s map, from which it 
has, I believe, been supposed that I took the details. 

The other general map of Central France is copied 
from the ‘ Carte Geologique de France,’ of MM. de 
IJeaumont and Dufresnoy. 
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CENTRAL FRANCE. 


CHAPTER I. 

GRAXITIC PLATEAU AND MARINE STRiVTIFIED FORMATIONS. 

* 

The parallel of 46*30, passing near the towns of CMteauroux 
and Ch^ons-snr-Saone, will be found to divide France into two 
iieaa*ly equal portions, of which the northern may be considered 
os a vast plain, whose waters flow gently towards the north and 
west through the Seine and the lower Loire. South of this line 
the surface continues to rise with a gradual slope, so as to form 
an inclined plane, which progressively acquires an elevation of 
more than 3000 feet alxive the sea in the Auvergne and Forez, 
and a still greater in the Gevaudan and Vivorais, where it 
reaches the height of 5500 feet. Here it is abmptly cut down 
by the deep valley of the Rhone, which, running nearly duo 
north and south, separates it from the ranges east of that river, 
in the departments Dr&me, Isfere, and Hautes Alpes. On the 
south-west also this high ground rapidly descends througli 
broken and irr^ular embranchments to the basin of the 
Gironde. It may, in fact, be considered as a triangiilar 
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platform, tilted up at its south-eastern aug^, and declining 
gradiiAlly to the nortli-west. The principal mass of this ele- 
vated district is composed of primary crystalline rocks, chiefly 
granite, overlapped on all sides by secondary strata l^elonging 
principally to the Jurassic system, which, at its southern 
extremity, attain a considerable elevation in the chain of the 
Cevennes. Abstraction is in this description made of the 
volcanic products wliich rise, like enormous protuberances, 
from the higher parts of the elevated granitic platform. It 
is also deeply indented by the valleys of the upper Loire and 
Allier. These, on some points, acquii-o considerable \ridth ; the 
first in the basins of Montbrison and Roanne, the latter in the 
plain (^f the liimagne. Several detached basins of carboni- 
ferouB sandstone occur within this district, seeming to have 
boon deposited in hollows or estuaries of tlie original island 
of primary roc^ks. And tlmre are vestiges of four geograplii(;- 
ally distinct deqxxsits of as many freshwater lakes belonging to 
tlu^ tertiary period, occurring severally in Auvergne, tlie Forez, 
the Cantal, and the Velay. 

The granite of this district varies much in character, often 
within very narrow limits jMissing into gneiss, and sometimes, 
especially on its southern and western borders, into micarsehist, 
talcosis-schist, or serpentine. The mica is sometimes replaced 
by pinite, eith(n* in amorjditms nodules or crystallized in hexa- 
gonal pilsiUH. It is here and there traversed hy vtlns and 
dykes of fine-grained granite, of compact felsjmr, and of felspar 
porjhyiy. The felspar of tlie granitic rocks sometimes takes 
the form of large twin (Tystals, ixyjasioruiUy rose-c^olonred, like 
those of Baveno. The qiuu*tz often also presents beautiful crys- 
tallizations. The amethysts of Le Vemets, near Issoire, liave 
long been known in commerce. In metals this primary district 
is not rich. Iron is very generally disseminated, but is only 
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worked on a large scale at Alais (Gard), and at Bive de Gier, 
in the coal-basin of St Etienne (Loire). Near Pont Giband 
argentiferous sulphuret of lead oc*cui-s, and lias been wrought 
lately at a considerable expense, but, it is believed, with no 
groat success. The same ore occurs near Villefort (Ardfeehe), 
and in the dcjiartments Aveyron and Lot ^nendly accompanied 
with manganese. The granite round Ardes (Puy de Dome) and 
Massiac (Cantal), and the mica-scliist of the Lozbro, are rich in 
antimony. Copper is rare, but some veins in the Aveyron are- 
supjKised to have been anciently worked by the English when 
they were in possession of the country. Near Limoges and 
8t Yrieix tlie gneiss rock is decomposed into a kaolin of grt^at 
purity, wliich has long supplied the china factories of Sfevros and 
Paris, and is even exjxirted to the United States. Generally, 
the granite decomposes readily on the exposed surfaces, and pre- 
sents therefore rounded outlines ; while the gneiss, containing 
more Quartz and mica, and having a schistose divisionary struc- 
ture, exhibits peaked eminences and precipitous tiscarpments. 

I'he mica-schist passes on some joints into cday-slate, as near 
Alnssac (Correze). With the only other exception of the very 
limited district of Tarare, between tlie Rhdne and loiro, where 
a qiiartziferous landstone, probably Devonian, and accompanied 
with antliracite, has been penetrated by a large outburst of 
red porphyry, the entire region of Central France contains, I 
believe, scarcely any sedimentary strata more ancient than the 
carloniferous ; the Cambrian, Silurian, and Devonian series 
being generally absent The coal-measures are sometimes asso- 
(jiated witli triasgic strate, but much more usually with lias, 
mid other mem^rs of the Jurassic system. In connection 
with these strata, both arenaceous and calcareous, coal is found 
ill detached patches nearly all round the- graniti{? jilatfonn, 
and, as already observed, on many jioints within its^mits, 

B 2 
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esj^dally on one straight line crowing it from north-north-east 
to south-south-west, from near Mouiins to Mauriac. The direc- 
tion of this line is remarkably coincident with the apparent axis 
of the granitic dome, and with the neighbouring volcanic range. 
The most important of these coalfields are at Autun (Saone et 
I^oire) ; Decize (Nievte); Villeffanche and Bert (Allier) ; Bras- 
sac, in the basin of the Allier, near Lempde ; St. Etienne and 
Eive de Gier (Loire); Lavoulte, Prades, and Joyeuse (Ard^che) ; 
Alais and Garges (Gard) ; Greuze and Bedarrieux (H^rault) ; 
Sansac, Layssac, and Aubin (Aveyron) ; Brives (Correze) ; Bourg- 
lastic and Bassignac, in the basin of the Dordogne ; Bort and 
St. Eloy (Puy de D6me). 

An extensive series of limestone strata, belonging to the lias 
and oolite group, embraces (as has been before observed) the 
whole granitic platform like a frame; on its southern border 
especially, these calcareous rocks assume a remarkable develop- 
ment, forming a large proportion of the surface of the depart- 
ments Aveyron, Lozere, Gard, and Ardeclie. They constitute a 
vast elevated platform, sloping gradually from tlie primary range 
towards the south-west, and intersected by a few deep gorges, 
scarcely wider anywhere tluin the bed of the river that flows at 
the bottom of each. The stratification being nearly horizontal, 
though di])ping to the south or south-west, this formation exhibits 
a series of flat-topped hills bounded by perpendicular cliffs 600 
or 800 feet high. These plateaux are called “ causses ” in the 
provincial dialect, and they have a singularly dreary and desert 
aspect from tlie monotony of their form and their barren and 
rocky character. The valleys which separate them are rarely of 
considerable width; winding, narrow, and cA but impassable 
cleft-like glens predominate, giving to the ‘"Cevennes” that 
peculiarly intricate chaiacter which enabled its Protestant 
inhabiants in the beginning of the last century to offer so 
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stubborn and gallant a resistance to tiie atrocious persecutions 
of Xouis XIV. 

The lias ^derlying the oolitic beds is often repres^tod by 
blue schistoie mark or sandst one, and occasionally by ixiagnesian 
limestone, especially in the dejmrtmonts of Dordogne, Lot, and 
Aveyron. 
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CHAPTEII 11. 

TERTIARY FORMATIONS. 

Some three or four depressions in the surface of the elevated 
granitic tract described above appear to have been occupied, 
from an early period in the tertiary sera, by as many freshwater 
lakes. These have left the proofs of their former existence in 
sedimentary strata of clay, marl, limestone, and sandstone, fre- 
quently containing the remains of numerous species of fresh- 
water mollusks, under such circumstances as to show that they 
were deposited for the most part in trancjuillity along the shores 
and at the bottom of these basins, until they had accumulated 
to a thickness of several hundred feet But the lakes have long 
since been drained — probably through the effect of some of the 
subterranean concisions of which this country has e\^dently 
been ^the tlieatre ; and these lacustrine strata have been cut 
through, worn down, and degraded by the usual denuding 
ageiKtios, pluvial and fluviatile, until but small portions of them 
remain to tell the tale of their former enormous development 
The original boundaries of these several lakes, though not to he 
laid down with perfect accuracy, may be more easily recognised 
than is usually the case with such formations, since their lowest 
deposits are seen almost ever}"where resting against the granite 
ranges which, no doubt, formed their shores. The accompany- 
ing map marks with sufficient accuracy the general disposition 
and limits of these lacustrine formations. 
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I. Lacustrine Formation op the Limagne d’Auveugne. 

The largest of these lakes covered the surfac'e now occ'upied 
by tlie wide and fertile val|ey of the AITkt, called la Liiringne 
d’Aiivergne, extending from Brionde in the south to soim^ 
distiUK'e beyond Moulins on the north, having an aviTage width 
of near twenty miles. It was bounded laterally by t^vo i)arallel 
granitic ranges, that of the Forez, whi(*h dividt^s the waters of 
the Loire and Allier on the east, and that of tin*. Monis 1 )diues. 
which sefiarates the Allier from tlie Sioule on the west. An arm 
of the same lake also evidently reached some way up thtj valh^y 
of the Loire from the junction of that river and the Allier to the 
neighbourhood of Eoamie. The low(?r levels of this great valley- 
plain are for the most part superficially coverecf with alluvium, 
composed cliiefly of pebbles of ginnite, gneiss, trachyte, and 
basalt.* The substratum, whercwer it shows itseli^ consists of 
nearly horizontal stratti of sand, sandstone, cah'areous marl, clay, 
or limestone, none of which ol>sciwo a fixed and invariable order 
of superposition. Seveml hills also ecimposed of the same strata 
rise from the plain, generally connected more or less with the 
granite ranges on either side. Tliey were vc^ry justly descirilKid 
by M. Ramond, writing in 181»5,t as ‘"scatterc^d relics of ^ij^eries 
of l)eds wliich once covered the acdual surface of the valley, 
and constituted an ancient plain muc^h above the level of the 
present one.” 

Many of these fragments have evidently been protected from 
the destruction that has involved tlie greatc^r part of the forma- 
tion by a covering of basalt ; others owe their presentation to a 


The compilers of the * Carte Geo- 
logique de la France* class these allu- 
vial beds into two divisions, one sup- 
posed to be of recent origin, the other 
i*eferred to the Pliocene or up|>er Ter- 
tiai'y period, from its containing fewer 


pebbles of basalt, and generally occur- 
ring at higher levels, thau the existing 
river-beds. But these distinctions do 
not seem to me as yet well made out. 

t Mmoire sur Ic Nivellement dcs 
Monts P^mes. 



8 


LIMAGNB lyAUVERGNE: 


Chap. 11. 


similar capping of horizontal strata of a hard and durable lime- 
stone of a stalagmitic cliaracter to be described hereafter. These 
hills are seldom found in immediate union with the granite 
ranges, but are in general separated from them by shallow tiuns- 
verse valleys, so that the precise junction of the two formations 
is not often observable. But where this can be seen the lowest 
arenaceous beds are usually found to lean against the granite, 
sometimes at a considerable angle. 

The principal divisions of the lacustrine series may be classed 
as— 1st, grit and? conglomerate, associated with red, blue, and 
white marls and saiidstoirBs; 2ndly, green and white foliated 
marls ; Srdly, limestone or travertin, often oobtic. 

1. Tlie sandstones and conglomerates forming the first or 
lowest of these divisions were considered by M. Brongniart, who 
gave them the name of Arkose,” to be of secondary and marine 
formation, and to l>e much anterior to the lacustrine strata with 
which they are associated ; and several of the French geologists 
have followed him in this view. As they rarely contain any 
definite organic remains, either alternative seems at first 
tenable. But on a closer examination there is no difficulty in 
recognising the occasional alternation of these sandstone-beds 
with%ho calcareous strata containing freshwater ^ells,^ and 
I have therefore no doubt of their belonging to the lacustrine 
series. They usually are seen resting directly on the granite 
edges of the basin, from the detritus of wliieh they are evidently 
derived. Some beds consist of a conglomerate of worn j:>ebbles 
and fragmexits of granite, gneiss, mica-schist, porphyry, the 
rocks of the adjoining elevated district, but without the admix- 
ture of basaltic or any other volcanic rocks, These arenaceous 
strata are not continuous round the margin of the lake basin, 
being rather disposed here and there, like the independent deltas 


For example, in the hille called lee C6tes and Chanturgue near Clermont. 
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which grow at the mouths oi torrents, along the borders of 
existing lakes.* 

Other beds consist of a quartasose grit formed of separate 
crystals of quartz, mio^, and felspar, evidently formed in 9itu 
from the disintegrated materials of the granite on wliich they 
i*est, and from wliicli they are scarcely to be distinguished The 
cement is generally siliceous, and the resulting rock is some- 
times hard enough to be used for millstones. At other times 
the cementing matter is calcareous, and the stone more brittle. 
^J'he calcareous matter sometimes is aggregated into nodular 
(concretions, passing into solid beds of limestone resembling the 
Italian travertin or the dtcposits of mineral springs. It (Kcca- 
sionally contains crystallized sulphate of barytes in veins, cJial- 
cedony, and bitumen. The most largely developed of these 
arenaceous beds are, however, those of red blue, and yellow 
marls and sandstones, which present an aspect absolutely iden- 
ti(^al witli the 8e(condary tiew red sandstone and marl of England, 
Some of these strata are very friable, others sufficiently compacct 
to be quarried for building-stone. They are, like the con- 
glomerates above mentioned, with whicjh they otxcasionally 
alttcniate, evidently derived for the most part from the dograda- 
tiou of the adjoining granite or gneiss, wliich is in fact i^en to 
decompcxse into an alluvium very similar to these tertiary sands 
and marls. The calcjareous element, whore it occurs, was, no 
doubt, added from the interior of the primary crystalline rocks, 
whence even now issue many springs dejKisiting large quantities 
of (carfxmate of lime, and which must have been tlie source of 
the far greater bulk of that material composing tlie marly strahi 
generally superimposed to the sandstones. 

2. Green and white foliated marls. Sir Charles Lyeli observes 


Lyell, Matt., p, S98. 
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tJiat the same primary rocks which, by the partial destruction of 
their harder parts, gave rise to the quartzose grits and con- 
glomerates before mentioned, would, by the ‘reduction of the 
same materials into powder or fine mud, and the decomposition 
of their felspar, mica, and hornblende, produce aluminous clay, 
and, by admixture with carbonate of lime from the springs, 
calcareous marl. This fine sediment would naturally be carruxl 
out to a greater distance from the shore than the coarser 
materials which are usually found in the immediate neighbour- 
hood of the granitic borders. These chalky marls certainly 
attain a thickness in some spots of COO or 700 feet. They are 
for the most part either light yellowish green or white, and 
have very much the aspect of chalk, with, like it, a semicon- 
choidai Iracture when the strata are sufficiently tliick. Usually, 
however, they are thinly foliated — a character wliicli arises 
from the innumerable thin shells, or campace valves, of that 
minute animal called cypris, which is known to moult its 
integuments periodically, differing in tliis from the conehi- 
femus raollusks. On otlier points flattened stems of charic, 
or myriads of small paludinm or other fresliwater shells, may 
l>e observed by the microscope to occasion this foliation, which 
is carried to such a degree that twenty or thirty laminoB may 
often be counted in the thickness of an inch. 

3. Interstratified with the marls we find thick beds of an 
oolitic limestone resembling our Bath stone ,in colour and struc- 
ture, and, like it, acquiring greater hardness on exposure to the 
air. At Gannat and elsewhere this rock contains land-shells 
and bones of quadrupeds and birds. At Chadrat the oolitic 
grains are so largo as to deserve the name of pisolites, the small 
spheroids combining botli the radiated and concentric structure. 

But the most remarkable form assumed by this freshwater 
limestone is that (tailed indusial,” from the cases, or indusiae. 
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of caddis-worms (the larvie of Phiypanese), great heaps of which 
have been mcrueted as they lay by carbonate of^ lime, and 
formed into a hard travertin or stalagmitic limestone. Tins 
rock is seen sometimes to fonn ranges of concretionary nodules, 
at others continuous beds, one over another, with layers of the 
foliated marls interposed. 

It is well known tfiat certain varieties of the Phryganea (or 
ciiddis-fly) are in the habit, when in their caterpillar state, of 
clothing their bodies with a cylindrical (‘.ase composed entirely 
of minute river-shells f)f some single species — helices, mytili, 
planorbes, or other — united by glutinous filaments, and disposed 
in some sort of order around. These habitations are quitted 
when the insect’s metamorphosis is completed; and on the 
banks of rivers or marshes frequented by them, heaps of such 
empty cases may be observed. If we supix)so tliem in this state 
to be exposed to be inernsted by calcareous matter from the 
dejx)8ition8 of some neighbouring spring, they will assume pre- 
cisely the appearance of the remarkable rock which we find in 
Auvergne, composing repeated strata of considerable bulk, alter- 
nating through a thic^kness of several hundred feet with the 
more ordinary marls. The surfaces of these beds are usually 
luammillated or botryoidal, and the calcareous matter enveloping 
the Indusim is arranged concentrically in the manner of a stalag- 
mite. Where the bed is thinnest, the continuity is often inter- 
rupted or prolonged in separate nodular concretions of the same 
kind imbedded in loose sand. The minute shc^Us surrounding 
the larva-cases are usually the Bulimus atomus of Prongniart, or 
a small Paludina. More tlxan a hundred of these shells may bo 
(jounted round a single tube, and ten or twelve tubes may be 
found packed together irregularly in a single cubic inch of the 
rock. Wlien it is added tliat repeated strata of this kind eight 
or ten feet thick apjmr to have covered very many sfjuare 
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miles---originally, perhap, indeed the whole plain of the 
tiimagne, Bpteasuring forty miles by twenty — some idea may be 
formed of the countless myriads of minute animals belonging to 
one or two species only of mollusks which must have formerly 
lived and died on the bottom or shores of this extensive lake ! 
The places where I have observed these characteristic l^eds best 
developed are on the hills of Qergovia above Romagnat, at the 
Puys Girou, de Jussat, de la Scrre, de Monton, de Dallet, at 
Mont Chagny, Mont Jughat, and Les C^tes near Clermont ; at 
Davayat near Riom ; at Aigueperse, Gannat, Mayet d’Ecole, St. 
Gerard-le-Puy, between Jaligny and la Palisse, at Pont Bar- 
raud, &c* It is unnecessary to suppose that the Phryganeie or 
the mollusks all lived precisely on the spot where their remains 
are found. They may have multiplied in the shallows near the 
margin of the lake, or in the streams by which it was fed, and 
the cases have been drifted into the deep water, perhaps (as is 
suggested by Sir Charles Lyell) borne upon the masses of littoral 
reeds to w^liich they were attached, when these were torn aw^ay 
ftom the banks by stonns, and floated out by the winds and 
currents to great distances.* Sometimes, instead of the Indusise, 
the calcareous incnistation appears to have enveloped the reeds 
themselves, grasses or mosses growing on the bank. At others 
the beds lose their stalagmitic character, and appear as a 
compact earthy limestone oif an ochreous yellow colour, and 
contain large shells of the genera Helix, Planorbis, or Lymneus. 
!nie testaceous matter is often replaced by calcareous spar, occa- 
sionally by bitumen, which appears too in veins or crevices of 
this rock. Some are traversed by veins of flint or semi-opal. 
Indeed the whole rock becomes in some parts highly siliceous, 
breaking into sliarp splinters with a conchoidal fracture. And 


* Ifjmual, p. 202, ed. 1856. 
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some resemble in mineral character the secondary lithographic 
limestone of Ch&teanroux. The calcareous marls often contain 
much gypsum, selenite filling the fissures of the rock and of the 
associated marls ; and that so abundantly as to extracted for 
commercial purposes — as at tlie Puys de Coran, de Millefleur, 
and the Butte de Montpensier, 

In general it is in the more solid strata just described, rather 
than in the large intervening deposits of white, soft, foliated 
marls, that are found the remains not only of mollusks, but 
also of the vertebrated animals) of which a very copious cata- 
logue has been published by M. Pomel.* Carnivora, Insectivora, 
Eodentes, Ungulata in numbers ; and among them the anthraco- 
therium, rhino(iero8, dihotherium, ccsnotherium, and palmocherus ; 
Ruminants, crocodiles, tortoises, lacerfie, birds, ser|)ents, fish, and 
batrachians are also frequent All these, says M. Pomel, seem 
properly to belong to those great deposits of concretionary 
indusial lim^tono which form so imj:K)rtant an element in the 
geognosy of the whole Limagne.f This is in fact what would be 
exj)ected from the littoral origin we have already ascribed to the 
contents of these l)eds. M. Pomel declares the result of the exami- 
nation of his catalogue to be that all the ossiferous deposits of the 
Limagne lake belong to the same geological and zoological pe- 
riod (the Lower Miocene), and cannot be divided into periods by 
reason of their palaocntological characters, since the same specitis 
are found in the oldest as in the most recent beds of this formation. 
Wliatever difierences occur are such only as are found in the exist- 
ing fauna, and may be referred to differences in geographical or 
climatic situation, in the habits or the greater or less extension 
of species, to accidents of deposition or fossilization. With 


* This catalogue will be found in the Fossiles, d^^ouverte dane le Basnin 
Appendix. ? laI>oire»up<?ri©uroetderAlUer- Fads, 

I Pomel, Catalogue de« Vertcbrea 1854, p. 151. 
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respect to the question of correspondence in point of age of the 
lacustrine deposits of the Liinagno with other well-known tertiary 
formations, M. Pomel exhibits more doubt, but on the whole 
concludes from palaeontological evidence that they may be con- 
sidered as parallel to the fossiliferous beds of Mayence, more 
recent than the gypsum of the Paris basin, but older than the 
Faduns of Touraine — a classification which corresponds very 
closely with the opinion of Sir Charles LyeU, who, after hesi- 
tating for some time as to whether these Auvergne dejwsits 
belonged to the upper memk^rs of his Eocene formation, or to 
tlie lower ones of the Miocene, has, I have reason to believe, 
made up liis mind to consider them as of the age of the latter 
division of the tertiary series.* 

These remarks refer, of course, to the lacustrine strata alone of 
the Limagne, not to certain later ossiferous alluvial deposits, such 
as occur at the noted localities of Mont l^errier and Pardiiies, 
which belong to a period when the volcanos of this country had 
been long in activity, the lake certainly drained, its strata largely 
denuded, and deej) and wide valleys channelled out through 
them. To these I shall revert in a later page. " 

No traces of rocks of a voh^aiiic (character occur in the con- 
glomerates or sandstones which constitute the lower terms of 
thtts freshwater fonnation. But higher in the series a mixture 
is here and tlitjre to be observed of the products of neighbouring 
volcanic eruptions with the calcareous beds. In occasional in- 
stances frtigment^ of basaltic lava, crystals of augite, scoriae, 
and volcanic ashes are scattered through some of the undis- 
turbed limestoiie-beds, and assume frequently a remarkable 
dis|)Osition, tlie heavier and lai'ger fragments occupying the 
lower part of each stratum, the lighler and smaller stopping in 

* See the Supplement to hie fifth edition of Manual (Murray, 1857). 
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tiie upj)er parts — sugg^^sting the obvious idea that these fragments, 
after ejt^tioB from a volcanie vent, luwi fallen through tlie air 
into the lake at the time the stratum in wliich they ocjcur was 
in the condition of very soft calcarecms mud. Geologists will 
probably see in this fact some analogy to the arrangement of 
the layers of flint nodules in common chalk strata/ I iiave 
observ ed stiata of this character on the mountain of Gergovia 
and scvenil other punts; but tlie most remarkable example 
may l>e seen on the banks of tlie Allier immediately above Pont 



I. Cliff on the Banks of the AUier, near Pont du Ch&teau, at the base of the Puy de Dallet. 


du Cliateau. The river here flows at the f(X)t of a line of cliff, 
which it is continually undermining, and thus exposes a regular 
vertical swtion rather more than 100 feet in height. (Bee 
the w<K)dcut above.) 

The iippel* surface of the cliff is horizontal, and formed to the 
depth of 8 or 10 feet of a l)od of boulders exactly tlie sapae as 
those wliich the river still rolls along its Ix^d below. The strata 
lieneath are not completely horizontal, but have a slight curve 
rising Ujiwards at each extremity of the exposed cliff, as if they 
had betui de^xisited in a hollow, or perhaps subjected to some 
amount of disturbance sin(*e their deposition. 

* In which caae likewise “ifc seems take plaee {the fieavur stlex sinfimj to Uu' 
as if there had been time for each sue- * hotioni)^ before the next stratum was 
c««8ive accumulation of calcareous mud auperimposed ." — Manmlf r»th ed., 

to become paitially consolidab^ and p. 244. 
for a re-airangement of its partiW^ to 
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1. The lowest visible beds consist of a compact brownish gl‘ey 
limestone containing much fragmentary volcanic matter, gene- 
rally arranged as alx)ve described in each stratum according to 
their respective gravities, the largest fragments at the bottom, 
the rest diminishing in size in proportion to their distance from 
thence. These beds dip rapidly below the level of the river, 
and are covered by — 

2. A bed about 4 feet thick of a coarse-grained limestone of 
an oclireous yellow colour and earthy fracture, without any 
visible admixture of volcanic matter. It contains the casts of 
numerous shells, Planorbes, Helices, Lymnei, the shells being 
often replaced by bitumen, which exudes likewise from fissures 
in the rock. This is a very common variety of the hard lime- 
stone beds frequent tliroughout the lacustrine series. 

3. Above this is a considerable thickness of the soft white 
foliated marly limestone, characteristic of the formation, having 
a plain fracture, sometimes slightly conchoidal, strongly adher- 
ing to tlie tongue, with an earthy smell, its exposed smfaces 
occasionally presenting efllorescent carbonate of soda. It has 
frequently a tendency to desquamate in globular masses. 

4. A single bed, 10 inches thick, of a very compact, hard, and 
firm-grained limestone, with a conchoidal fracture, of a deep , 
bluish-black, probably coloured by volcanic ashes, 

5. Numerous calcareo-volcanic strata, similar to No. 1 ; some 

of them l>eing ribboned with different colours, yellow, brown, or 
bluish-black, detennined, it seems, by the greater or less pro- 
portion of volcanic ashes contained in their several zones. 
Where this proportion is considerable the rock generally has the 
more compacft charactcT and conchoidal fracture ; and by still 
furAor increase of the volcanic element it passes into a kind of 
peperino or basaltic breccia, which often affects a globular con- 
cretionary structure. ? ^ 
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Tlie strata interspersed with volmnic matter are perfectly 
parallel to those that are free from, it, and present all the cha- 
racters that we should expect in sediment slowly and tmnquilly 
deposited in a body of water into wliich repeated showers of vol- 
canic ashes and fragments were occasionally ejected ftx)m some 
neighbouring volcano in active eruption. Immediately behind 
this cliff rises the Puy de Dallet (6 in woodcut), an isolated 
hill about 900 feet high above the river, composed entirely of 
repeated strata of the freshwater limt^stone and marls, with the 
exception of a heavy capping of basalt. And in the ravines 
with which it is scored, sections are afforded sufficient to make 
it abundantly plain that the beds already described in the cliff 
alongside the Allier pass under the entire hill. 

Some of Ihe strata composing the Puy d6 Dallet are very 
siliceous, some oolitic, and tlie upper beds are of the concre- 
tionary indusial variety. The basaltic platform rests imme- 
diately on a thick bed which contains mut'h volcanic matter, and 
is ill fact a basaltic breccia, mixed with calcareous particles. 
It is compact, and seems at a distance irregularly columnar, as 
is tlie superimposed basalt. 

Here we have unquestionable proof that volcanic eruptions of 
basaltic lava and scoriae occurred within or on the banks of the 
freshwater lake of the Limagne long before it had ceased to 
deposit sediment ; since a thickness of several hundred feet of 
its sedimentary beds are found overlying some wliich contain 
numerous fragments of volcanic character. In the mountain of 
Oergovia a similar alternation is to be seen of beds of limestone 
and marls with others containing numerous fragmentary volcanic 
matters, often in such abundance as to compose far the greater 
part of the rock and give it the character of a pejierino. This 
liill also is capped by ai^ eliormous platform of basalt : and 
another thick bed of the same rook out from the side of 


V 
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the hill about a hundred feet lower, the interval being almost 
wholly composed of horizontal «ti*ata of calcareous pei>erino. It 
lias been questioned whether this latter bed of basalt is a true 
lavaHmrrcmt like the sheet wliich caps the lull alxive it, or is not 
rather an intruded dyke that 1ms forced itself between tlie stiuta ; 
a distiiK^tion of no great importance. It probably partakes of both 
characters ; certainly it is associated with several time dykes 
whicli penetrate the calcareous strata Ixmeatli it. There can bo 
no doubt, however, of it-^ having bemi fonned before many of 
the calcareo- volcanic beds which (*over it, and which exhibit all 
the marks of sediuKuitary deposits accumulated under circum- 
stances of great disturbance from neighbouring and contemporary 
eniptions.* 

On other sixits of the lake-basin masses of calcareous peperino 
cx'xair in which stratification entirely disappears. All is confu- 
sion, the rock passing by frecpient and gi*adual transitions from 
a limestone impregnated but slightly with volcanic particles to 
a calcareous peperino, /. e. (*(mglom(‘ratf^ eomp^sed of fragmentary 
basalt and 8(*orifle, (‘cmented by calc;areous spar, and finally to a 
compact basalt. 

Huch (jxam{)le8 are found in the IMys de Crouel and de 
la Poix (renuirkahle for its abundant bitimien), at Verthaison, 
Cour-cour, I’ont du (diateau, and the Puy Marmant In these 
casi^s the rock npjHxirs to l>e the result of locml volcanic enip- 
tions through tlit^ still soft calcareous mud wliich then fonned 
the bottom of the lake. It is reiisonable to supjiose that there 
would have been under these circumstances the most intimate 
admixture of the calcareous matter with the erupted igneous 
rock, such as we find here. 

At the first of these localities, the hill xif Yertliaison, a great 


See the desciiptiou of Oergovia, p. Iu7 iufiu 
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quantity of fine specimens of radiated arragonite occurs, in veins, 
some of wliich are a foot in thickness. They intcirsoct the rocjk 
in such numbers as to give it a reti(*ulated appearance. A range 
of hill consisting solely of the same calcareous pej>erino is con- 
tinued for about two miles towards tlie south. 

Above the village of Chaiiriat it presents a very com})act and 
hard stone, comj>osed of small unequal fragments of augitic 
basidt firmly united by a fine cement of calc sj)ar. It is difii- 
cult, while examining tliis rock, to believe that the basalti(‘- 
parts are in reality mere fragments, and the impression is 
strongly excited that its peculiar structure is owing to a separa- 
tion of dissimilar gubstan(‘e8 during tlie consolidation of a lava 
which by some mecdianical cause had been universally p(nietrated 
with calcareous matter.* 

La Montague de Cour-cour, an insulah'd hill of considerable 
size rising alone from the plain nc^ar 1 k aiuregard, is of the same 
nature. The j)eperino here is traversed by irregular venous 
masses of Idark-grey basalt. Arragonite is not so abuntlant as at 
Verthaison. 

* The calcareous peporino of the 
Vicentin (Moiitecchio Mug,t?io^'e) ex- 
hibits some very similar mixtures of 
bfisalt aud calcareous spoi’, which it is 
difficult to refer decidedly either to the 
conglomerate or the solid lava-rock. 

In giving the name of to a 

volcanic conglomerate consisting of 
fragments of basalt and scorhe, without 
pumice or any trac’nytic matter, united 
either by simple adhesion or a calcareous 
or argillaceous cement, I follow the 
Italian geologists, who have crmtinued 
this trivial term to a similar rock, which 
also, like that under consideration, oc- 
casionally contains fragments of lime- 
stone and primitive rocks, bituminized 
wood, Ac. &c. — Vide Brocebi, Catalogo 
ra^onato di Rocce, pp, 45, 47. 

ITiei’e exists the strongest analogy 
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between the calcareous peperino of the 
Limagne and that of the Vicentin, tht^ 
latter being without doubt the result of 
volcanic eruptions breaking forth fi-oiu 
the bottom of the so<<^ in which vast 
masses of calcareouH nmtter ((»f the PHu- 
cone teiiiajry formation) lay in a pulj>y 
unconsolidated state ; the former of 
eruptions through a similar mass, the 
deposit of a f reshwater lake. The great 
variety of rare and beautiful crystalli/^a- 
tions to w'hich this violent mixture of 
calcareous matter with incandescent 
lava has given rise in both localities, is 
remarkable. Mesotyjie, stilbite, aiTa- 
gonite, chalcedony, and numerous forms 
of calcareous spar, abound in tlie drusy 
and vesicular cavities and veins of both 
theiie conglomerates . 
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The Puys de la Piquette and de Marmont, which rise on the 
other side of tlie AUier above Vayre, the first relay on the post- 
ing-road from Clermont to Le Puy, are similar examples of 
amorphous masses of calcareous peperino traversed by vertical 
dykes of basalt. The latter hill is connected by the base with 
another of a rather larger size, on wliich stands the to\ATi of 
Monton, but differs from it in substance. Its principal compo- 
nent rock is like those already described, a ' j)eperino of basaltic 
fragments, small scoriae, and fine volcanic detritus mingled with 
fragments of limestone of various sizes, and united by a calca- 
reous cement. On the western side of the lull fronting the Puy 
d(3 Monton the limestone fragments predominate ; the opposite or 
cashnii face consists of an amorphous mass of basalt, hard, solid, 
and of a dark bluish grey colour, which has here without doubt 
burst from below tlirough the calcareous sedimentary beds. Ports 
of this rock are arnygdaloidal, being thickly larded with globules 
of compact radiated mesotype; tliis mineral having evidently 
occupied the vesicles fonnerly existing in the stone. Where the 
cavity is of a considerable size, it is not filled throughout with 
tlie zeolite, but a nest or hollow pouch appears, lined with the 
most brilliant crystals. These are too well known in all mine- 
ralogical collections to require a description here. That variety 
is most common which consists of radiated groups of large qua- 
drilateral prisms terminated by an obtuse pyramid whose faces 
correspond with the sides of the prism. * Numerous capillary 
crystals resembling the finest spun glass are sometimes joined 
with these, but more frequently occnpy separate cavities. The 
same crysfrillizations are found in cavities of the peperino as 
well as of the basalt ; others present different beautiful varieties 
of calcareous spar. 

The peperino of Pont du Chateau is equally rich in rare and 
splendid specimens, wliich ture well known to all (collectors ^(jf 
rare minenils. 
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The rock upon which stands part of the town is traversed by 
fissures from wliich a prodigious abundance of viscid bitumen 
exudes spontaneously. The cheeks of these clefts are frequently 
hned with inammillte of chalcedony, and from these occasionally 
spring the most graceful groups of small rock-crystals diverging 
from a central point, and spread out with the regularity of the 
j)etals of a marigold. The union within a single specimen of the 
smallest dimensions, of volcanic scorise, limestone, chalcedony, 
rock-crystal, and bitmnen, is singular. 

Some of the upper parts of tliis rock present a spheroidal 
structure, similar to what often occurs in basalt. The spheroids 
are from two feet to a few inches in diameter. They exfoliate 
by decomposition in concentric coats lilco those of an onion. 
Tliis configuration appears remarkable in a conglomerate, but 
is not unusual in the wackes ” (as dhey havi^ been generally 
called) which accompany the older basalts. Veins of compac^t 
fine-grained and siliceous limestone, free from visible basaltic 
particles, though of a light-brown colour, pierce tlirough this 
ro(!k occasionally from below, and mix intimately with it at the 
line of contact. 

The Puys de la Poix and de Crouel, and the low hill on which 
Cleimont stands,^ consist of a similar species of peperino, bearing 
equally the appearance of a violent and intimate union of 
volcanic, fragmentary matter with limestone while yet in a soft 
state. They enclose ill-defined masses and veins of pure lime- 
stone, some bituminized wood, chalcedony, and bitumen, llni 
latter substance formerly exud(‘,d in great abundance from the 
Puy de la Poix, but the source at present seems exhausted. 

At the northern base of the hill upon which Clermont is built 
rises a spring, the water of which is impregnatc^d by means of 


♦ Nos. 90 , 89, and 88, in our inap of the Monts 
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it« carbonic acid with so large a proportion of carbonate of lime, 
which it deposits on issuing into the air, that its incrustations 
have formed an elevated natural aqueduct 240 feet in length, 
and terminating in an arch thrown across the stream it originally 



2. Nttlurul bridge of Travertin, fonned by an incrustiug Spring at Clermont. 


flowed into, 10 feet lugli and 12 wide. Near it are the rudi- 
ments of a similar arch, tlie cunstruc*tion of wliich is still going 
on, and aptly illnstratt^s the formation of the other. Like many 
other similar inorusting springs in diflenmt countries, it has 
been tmmed into a source of emoluuient by the proprietor, who 
bre^s the fall’ of the water in such a manner that its stony 
pai-tioles may be deposih^d on various natural objects exposed 
to its spray. At the time of my visit the stuffed skins of 
a horse and a cow were undergoing this petrifying process, as 
w:ell as the aisual proi)ortion of birds, fruit, flowei*s, medals, 
cameos, &c. 
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There are several other springs in Auvergne possessed in a 
high degree of the same qualities. One at Chalucet, near Pont- 
gibaud; another, called La Fontaine.de Rambon, on the banks 
of the Crouze, near St. Floret. On both sides of tliis river, and 
for a considerable distance down tlie gorges it flows in, are seen 
colossal fragments of calcareous travertin, which by tlieir position 
prove this mineral spring to have once erected a bridge similar 
to that of St, Alyre at Clermont, but exceeding it prodigiously 
in dimensions, and probably choking up the whole valley, since 
the source itself is elevated more than 100 feet above the river. 

It is worthy of remark that the tliree s}>rings mentioned above, 
whose d(qK)sits are, except in a greater or l(?ss pro}K)rtion of iron, 
exactly alike, rise from rocks of different kinds : the first, from a 
calcareous peperino ; the second, from tlie f<x)t of a regular 
volcanic cone, at least twenty miles from any calcareous rock ; 
tlie third, from granite. It is apparent from this that all liavt^ 
their origin in or below the granitic roc'ks which form the basis 
of the whole territory, and wdiicli include or cover thc^ voh^anie 
fo(‘us whence in reality these mineral springs in all probability 
ultimately derive. The same observation applies to th<^ many 
thermal sources which (x^cur ou various points of the platform, 
springing indifferently from primitive or volcanic rocks ; as at 
Mont Dore les Rains, La Rourboulr*, 8t. Nechiin*, Chiltelguyou, 
Gimeaux, Neris, Vichy, Vic en (>arlad6z, Chaudt^saigues, &e. 
Some of these deposit a trav<ntin having mndi silex as w<)ll as 
carlxinate of lime in its composition, and arragonito is occasion- 
ally found to have crystallized in Its fissures. Tliere apjx^jirs 
reason hi believe that the quantity of mineral mafter brought to 
tlie surface by such springs was much greater in earlier time.s. 
and is stiU aimually diminishing. 
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II. Basin of the Cantal. 

A freshwater formation, probably of the same age and very 
similar to that of the Limagne, occurs in the department of the 
Cantal, pai’ticularly in the neighbourhood of the cliief town, 
Aurillac. Its principal distinction consists in the far greater 
ibundance of silex associated with its calcareous marls and lime- 
stone. As in the Ijimagne formation, the lower beds are arena- 
ceous, and derived apparently from the detritus of the rocks of 
gneiss and mica-schist witliin which the freshwater basin lay, 
and ui)OTi which tluise beds rest. The upper series consists of 
calcareous and silic(3ous marls, containing subordinate beds of 
silex, gypsum, and limestone. The bands of silex often very 
mu(ih resemble in j)OHition and aspect the flints of our English 
cluilk, being sometimes continuous, sometimes in layers of con- 
cretionary nodules, assuming much the same forms as our flints, 
and, like them, having a white surface. Tlieir substancje is, 
however, generally more vitreous, like resinite, and often ap- 
proaches to opal or agate. Its colours are usually yellowish- 
brown or greyish-blue, and it is sometimes ribboned delicately 
with stripes of these colours. The marly limestone, when purt^ 
from flint, is white or yellowish white, of an earthy and coarse 
fracture, Ml of shapeless tubular cavities and small filamentous 
perforations, such as would be left by reeds, grasses, or other 
weeds enveloped as they grew in a oalcareous sediment or in- 
crustation. It contains numerous shells of tlie genera Potamides, 
Helix, Limneus, Bulimus, Planorbis, &c , ; with minute cypris 
and the seed-vessels of charm» Sometimes tlie interior of the 
shell is lined with chalcedony, while the shell itself is of car- 
bonate of lime ; at others, the shell is of flint ; the interior, lime- 
stone. The foliated marls are as thinly laminated as paper, 
owing probably to tlie myriads, of small shells, or flattened stems 
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of eliarae, preserved in them. Several hills are seen in the 
‘neighbourhood of Aurillac composed of such strata two or three 
hundred feet in tliickness. They are generally covered by 
massive beds of volcanic breccia, trachyte, and basalt* In some 
places, as between Aurillac and Polnfinliac, there appear to be 
a confusion, and occasional alternations, of the volcanic and 
(calcareous beds, similar to what has been described in the 
Limagne formation. 

The original limits, of the lake-basin of the Caiital can with 
diflSculty be ascertained, owing to the colossal proportions of the 
volcanic mountain in the vicinity, by whose products its deposits 
have been overwhelmed They are found, however, beneath the 
volcanic beds wherever any torrent discloses the inferior strata, 
within a space limited by lines passing tlirough Jussac, Vic en 
Carhid^z, Mur de Barr6z, and Panot But as they reappear on 
the north-east side of the central heights of the Cantal, near 
Murat, bearing the same characters as in the valleys of the Cfero, 
the Goule, and the Jourdanne, it seems probable that the lake 
M^as continuous through the intervening area. 

III. Basin of the Haute Loiee. 

The freshwater formation of the basin of the Upp(ir Loire whicch 
surrounds Le Puy difiers but slightly from the two already 
described, and, like these, has been covered in part by prodigious 
and repeated extravasations of volcanic matter, which have 
loaded its generaUy-horizontal strata with massive coverings of 
basalt and basaltic breccia tliree or four hmidred feet in thi(‘k- 
ness. It is, therefore, in general only By tracing up the dc?ep 
waterwom ravines which furrow these superimposed rocks that 
the extent of the lacustrine deposits can be observed : the main 
valley of the Loire, however, and some of its tributaries, offer an 
ampler view of the beds* through which they have been excavated. 
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The limits of the original basin show themselves on the west, 
in the base of tlie granitic cliain which separates the waters of 
the X»oire and the Allier. The rise of the granite platform 
towards the Haut Vivarais bounded it on the south ; and some 
irregular embranchmenti? from the heights of St. Bonnet and La 
Chaise Dieu on the east and noiih. One of these granitic spurs 
indeed stretches across the lacustrine formation, and separates 
it into two, cutting off the small basin of Emblaves from the 
upper and larger one, in which lies the town of Le Puy. The 
river Loire passes now from the latter basin into that of Em- 
blaves through the nairow, deep, and sinuous gorge of La Voute, 
and finally issues again from this by means of the similar defile 
of (Jhamalic^res. Both of these outlets appear to owe their origin 
to some of the most recent changes to which this singular dis- 
trict has been siibjected. Certainly neitlier could have been in 
existence at the time that the massive sheets of basalt and cliiik- 
8t(me which severally cap the cliff-ranges above them were in a 
state of igneous liquefaction. 

The lower series of lacustrine beds consist, as in the formations 
alreiidy describcHl, of sandstone, blue, green, and red variegated 
sandy marls, and clays. The sandstonci is an excelhmt building- 
stone ; the clays are used for pottery.* The upper beds are 
chiefly of marly limestone, often liighly siliceous, and enclosing 

* Doubts have been expreKsed with' to dicotyledonous plants. No shells 
respect to these sandstones, &e., as well have yet been found. In the corre- 
as tlie analogous beds which underlie spending sands of i\uvergne a species 
the unquestionably freshwater and ter- of Cyrena is met with, and M. 1' Abb6 
tiary marls and limestone of the Li- Oroizet is, indeed, said to have found a 
tnagne, whether they do not belong to bivalve apparently of marine origin; 
the secondary formation of now red or but the evidence of this isolated fact 
vaiiegated awwistone. The remains of seems obscure, and not to be depended 
plants which they occasionally contain on, unless confirmed by future disco- 
indicate n mai'shy soil and atmosphei’o, verios of the same character. See A|>- 
cousisting of large reeds, casts of qfclop- i)eudix for the Fauna of. the Tertiary 
tcris tmd }H.rvpteri^j with some small strata. ♦ 
seeds and fruits which appear referable 



Chap. IL 


BASIN OF HAUTE LOIBE. 


27 


layers of flint peissing into semi-opal, especially in the vicinity of 
volcanic rocks. At St. Pierre Eynac these sUiceons striita 
evidently pass under tlie powerful clinkstone mass of Montplaux. 
Towards the middle of the basin the clayey marls alternate with 
beds of gypsum, several of which are sufficiently rich to be 
worked for agricultiual and otlier uses. The shells contained in 
these beds are of lacustrine or marshy species ; bones also oc(im* 
in them, and the remains of fish, cmstacea, birds, and their eggs.* 
Above the marls with gypsum is usually a considerable thick- 
ness of calcareous and foliated marly strahi, alternating with 
greyish limestone of the consistence of (*halk, having tubular 
cavities attesting its palustrine origin, and numerous casts of 
planorbes, limnei, cyclostoma% buliini, (^yprides, &c. Bones and 
teeth of animals, both terrc'strial and aquatic, are also found in 
them abundantly,for a catalogue of which I must refer toM.Pomel.t 
In one site alone, the hiU of Konzon, and nearly in one bed, so 
large a number and variety of organic remains oc(*iir as almost 
to furnish a complete Fauna of tlui district at the period of it.8 
deposition, which MM. Pomel, Aymard, and Lyell unite in 
referring to the Lower Miocene. 

There is no clear evidence of the outburst of any neiglibouring 
volcanos during the tertiary period in which these sedimentary 
beds were deposited in the freshwaior lake of the Ht^.ute Loir(\ 
No alteniation of volcanic matters with the sedimentary stratfi, 
such as those already descrilxid in the Limagne, have been 
dekicted witliin this basin. It is possible, therefore, tliat the 
earliest development of local volcanos occasioned such a dis- 
tiuhauce as to cause the drainage of the lake; on the other 
hand, several of the basaltic breccias, which we shall have occa- 


M. Ayniard mentions the following gracilej Mandcrtim velaunum. 
s, as found by him in these t See ApTt>endix. 
beds: — l^Uaothvnma prinujovuni, FiU, bvtJb- 
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sion to describe among the volcanic rocks of this district, bear a 
near resemblance to the peperino of the Auvergne lake-basin, 
and were perhaps, like that roc^k, the product of eruptions from 
within its area before the waters were wholly drawn off. 

IV. Basin of Montbrison. 

J have not myself visited this locality, nor am I acquainted 
with any detailed description of it. It occupies a valley-plain, 
about 20 miles long by 10 in width, encased between the granite 
and gneiss ranges of the Foriz and the Lyonnais on the south, 
west, and east, and the porphyry rocks and Devonian strata of 
the Tararo, tlirough wliich the 1 ioirc finds an outlet to the north, 
llie tertiary strata of tliis basin have so close a resemblance in 
character and position with those of the lower valley of the same 
river alxmt Roanne, as to lead M. Raulin * to presume that the 
two basins were originally connected by a channel permitting 
their waters to maintain the same level. The same red and 
yellow sands, sandstones, clays, and green and white foliated 
marls are found at Man‘illy, Been, Siiry le Comtal, and generally 
tliroughout the plain. Several eruptions of volcanic •matter 
appear also to have taken place within this basin, and from the 
granitic heights to the west. But for the reason given above I 
am not aware of the precise circumstances under which the vol- 
cani(3 rocks present themselves. M. le Coq informs me that 
several basaltic dykes appear near the junction of the porphyry 
and gi-anite; while othei-s penetrate through beds of rolled 
pebbles, probably belonging to the lower term of the lacustrine 
series. A further examination of this basin seems very desirable. 

V. Tripoli Basin of Menat. 

At Menat, on the road from Riom to Montaigu, occurs a sin- 


• Bulletin XIV. p. 584. 
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gular depression in the gneiss and mica-schist whicli here take 
the place of the granite of the primary or crystallme platform. 
It is nearly circular and about a mile in diameter, and discharges 
its waters into the Sioule through a narrow gulley worn in the 
schists not more than 12 feet wide and as many deep. Before 
this passage was effected tliey must have formed a lake over the 
whole valley, the surface of which is almost perfectly level. 

The excavations that have been niadi^ in the sedimentary beds 
beneath this surface show tliem to be composed to a considerable 
but unascertained depth of bituminous sliale, or desiccated flaky 
clay of a muddy black colour, evidently the fine detritus of the 
micaceous andtalcose rocks which enclose the basin impregnated 
with bituminous matter, and often containing vegetable remains 
in such abundance as to become a true lignite. It envelops many 
nodules of iron jjyrites, globular or lenticular, sometimes assum- 
ing the flattened moulds of fish, chiefly a cypriims, very like 
the Cyp. papyraceus of the lignite of the Si(*bengebirge. The 
tliin folia of the shale and lignite exhibit on their surface innu- 
merable impressions of leaves resembling those of the (hesnut, 
sycamore, willow, lime, and aspen, whicJi still grow in the neigh- 
bourh(X)d, with others wliieh certainly do not belong to Emopean 
sjxicies, and resemble those of the liquid amber, Styraciflua and 
QoBisypium arloreum* Some flattened fruit, or seed-vessels, are 
also found resembling those of the hornbeam. These lignites 
appear to have undergone spontaneous combustion on some 
points (probably where pyrites abounded), and the sliale has 
been thus converted into reddish tripoli, winch is largely quarried 
for commercial use. It seems probable that the formation of 
tliis simple alluvial deposit is pf no very distant date. 


Bouillot, * Vuea et Coupes du Puy <le Dome/ 



30 


PUBLISHED NOTICES ON 


Chap. HI. 


CHAPTER HI. 

INTROBUCTOIIY ACCOUNT OF THE NOTICES WHICH HAVE BEEN 
HITHEJITO PUBLISHED CONCERNING THE VOLCANIC REMAINS 
OF THE INTERIOR OF FRANCE. 

To tlioso who now travel over the mountains of central Prance, 
and see on all sides marks of volcanic agency exhibited in the 
most decided manner, numerous hills formed entirely of loose 
cinders, red, porous, and scorified as those just thrown from a 
fimiace, and surromided by plains of black and ragged lava, on 
which the licheu almost reiiises to v(^getate, it appears scarcely 
credibhi that, previous to tlui middle of the hist (century, no one 
had thought of attributing these marks of dc^solation to the 
only power in nature capable of producing them. This apparent 
blindness is however vt?ry natural, and not without example. 
The inhabitants of Herculaneum and Pompeia built their houses 
with the lavas of Vesuvius, ploughed up its scoriae and ashes, 
and gathercid tlieir chesnuts from its crater, without dreaming 
of their neighbourhood to a volcano which was to give the first 
notice of its existence by burying them under tlie products of its 
eruptions. The Catanians regarded* as fables all relations of the 
former activity of iEtna, when, in lOBU, half their town was 
overwhelmed by one of its currents of lava. 

In the year 1751 two members of tlie Academy of Paris, 
Guettard and Maleslierbes, on their return fi‘om Italy, where 
they had visited Vesuvius and observed its productions, passed 
tlirough Monteliimirt, a small town on the left bank of the 
Rhone, and, alter dining with a party of mimiB resident there, 
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amongst whom was M. Faujas de St Fond, walked out to 
explore the neighbourhood. The pavement of the streets im- 
mediately attracted their attention. It is formed of short arti- 
culations of basaltic columns planted perpendicularly in the 
ground, and resembles in consequence those ancient roads in 
the vicinity of Eome, wliich are paved with polygonal slabs of 
lava. IJjxjn inquiry they learnt tluit these stones were brought 
from the rock upon wliich the Castle oi' liochemaure is built, on 
the opjxisite side of the Ehdne ; . and ware informed, moreovtu, 
that the mountains of the Vivarais abounded witli similar rocks. 
This account determined the Academicians to visit that province, 
and step by step they reached the capital of Auverjpie, dis- 
covering every day fresh reason to belicjve in the volcanic 
nature of the mounhiiuH tlioy traversed. Here all doubts on the 
subject ceased. The currents of lava in the vicinity of Clermont, 
black and nigged as those of Vesuvius, descending imintor- 
ruptedly from some (^onical hills of scoria), most pf which present 
a regular crater, convinced them of the truth of their conjec- 
tures, and they loudly pnx^laimed the interesting discovery. 

On their return to Paris M. Guettard published a Memoir 
announcing the existencii of volcanic rcmiains in Auvergne,* hut 
obtained very little credit. Tho id<*a appeared to most persons 
an extravagance ; and even at Clennont a sagacious professor, 
who aserihed the voh^anic scoriic to the remains of iron-fumaces 
established in the neighlxiuring mountains by those authors ol‘ 
everything marvellous, the Homans, gained far more partisans 
than the naturalist, liy degrees, however, tlie obstinacy of‘ 
ignorance was forced to yield to tionviction, and M. Desmarcst 
some years afterwards, having published Ins ‘ Memoirs on the 


* Mdmoire sur quelquea Montagues 'de la France qui out de» Volcana,- 
Mem. de VAmd. deft Sciences^ 1752. 
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Origin of Basalt,’ ♦ accompanied with maps of many of the 
volcanic currents of Auvergne, put an end to all doubt upon 
the question. 

yaujas de St. Fond, whose attention had by the circumstance 
above mentioned been directed towards the volcanic remains in 
his neighlK)urhood, published nearly at the same time his 
account ^Des Volcans eteints du Vivarais et Velay;’t but 
unfortunately, never having examined the phaenomena of vol- 
canos in activity, or learnt to distinguish with accuracy the 
substances which have been produced or altered by tliis class of 
natural agents, fell into numerous errors*; mistook every chasm 
for a c^rater, every mass of basalt for a volcano, and saw nothing 
but decomposed lavas in beds of marl and sandstone. M. Des- 
marest’s maps were astonishingly accurate, and evinced a very 
close and conscientious study of the IcK'.alities. But liis descrip- 
tive remarks contain many errors. He thought he saw, in every 
isolated fragmei^t of an ancient basaltic current, what he called 
a eulot, or residuum of lava shipping up the mouth of a crater ; 
and he entirely neghH*ted all observations on the mineralogical 
characters and distinctions of the various lavas he discovered 
The labours, however, of both these naturalists weye of the 
utmost service towards the establishment of the fact — that 
nunierom volcanos had hrohen forth in the interior of France at 
different and very remote periods^ and had covered most parts of 
the provinces of the Auvergne, Velay, and Vivarais, with the 
j)roducts of their eruptions. , 

Dolomieu likewise in tlie year 1797 passed hastily through 
Auvergne on his way to Switzerland ; but in the report winch 
upon his retuni he presented to the Institute he makes but very 
brief mention of its rocks, and appears only to have sought in 
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them a ccmfirmation of his favourite doctriue, the igixeous 
fluidity of the central globe, 

Le Grand d’Aussy, in tiis ‘ Voyage en Auvergne/ published 
in 1794, again called tlio attention of the public to the natural 
phenpmena of tliis country, which were sinking into neglect ; 
but being more qualified for romantic descriptions than scientiiic 
obs<^r\mtion, little real knowledge on the subject is to be gained 
from liis work ; and it was only in 1802 that M. de Montlosier, 
after a profound and attentive study of the Monts Doro and 
Dome, published his Essay * sur la Theorie des . Volcans 
d’ Auvergne/ and exliibited in their true light the various 
relations and distinct characters of these interesting volcanic 
remains. Desmarest, in his Memoir for 1771, had remarked 
that the perfect correspondence of repeatf‘d beds of basalt on 
(nmh side of certain valleys demonstrahis their liaving formed 
[>arts of the siiine currents, the continuity of which had only been 
interrupted by the ex(^avation of the valleys subsequcuitly to the 
flowing of the lava. Htill he was far from applying this prin- 
ciphi to its whole extent, and continued to look upon all the 
isolated liills capped by basalt, wliich are so numerous in the 
Auvergne, as so many volcanos denuded of their scoriae by 
curretits of the sea, und(*r wliich he imagined them to have 
burst forth;. and enveloped by those horizontal beds of lime- 
stone upon wliich in reality the volcanic products rojwse. M. de 
Montlosier then was th<3 first to estahlisli the true nature of 
these basaltic peaks and plat(‘riux, and thus gave a key to the 
^udy of the (country, without which its phenomena w^ould pre- 
sent a suite of interminable difficulty. Indeed, the greater 
number of his remarks have been received as established facts 
by all later observers, whose subsequent researches have but 
confirmed their solidity, * 

M. de Buch, having jiaid a short visit to Clermont in 1802, 
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wo|e in a letter to M. Pictet an account of some of the most 
striking volcanic remains in its vicinity, whi(*h was published 
immediately in the ‘ lUhliotheqtio Britannique,’ together with a 
copy of a iK)rtion of Desmarest’s map; and in 1809 he printer! 
in the serjc'md volume of his ‘ Geognostichen Beobachtupgeii ’ 
some letters on Auvergne, accompanied by engravings of the 
Mont Dore, as an appendix to liis ‘Voyage^ en Italics, ’ &c. 

In'1803 M. Laeoste, professor of Natural History at Clermont, 
publislied some observations on the Volcanos of Auvergne, and 
in 1805 some letters on the same subject. They contain, how- 
ever, little information of value. In 1808 M. Ramonfl, then 
pra)fe(*t of the department of the Puy de Dome, read to 
tlie Institute liis ‘ M6moires sxu* le Nivellement des Plaines,’ 
to which Wiis subjoined a list of heights measured barometri- 
cally in tlio neighbourhood of Clermont, and a compendious 
account of their geological characters. A short time after- 
wards, M. d’Aubuisson, who subsequently published a general 
treatise on Geognosy, laid before the Institute his observations 
made during a tour througli the Auv('rgne, Velay, and Vivarais ; 
a teur, the result of which is well known to have been his speedy 
conversion from a thorough belief in the Neptunian origin of 
basalt and the other members of the flatz trap formation, to an 
entire (•onvi(‘tion of their having flowed in a state of igneous 
liquefaction, and their complete identity with volcanic lavas — a 
conclusion to which indeed no one could fail to arrive who would 
pursue the same straight road to tlie tnith as M. d’Aiibuisson.* 

In 1815 M. le Baron llamond presented to the Institute a 
second Mt^moire on the subject, entitled ‘Nivellement Baro- 
m^trique des Monts Dors et des Monts Dome,’ wliich, besides 
the absolute heights of more tlian two hundred ^d fifty remark- 


journal d© Physique, tomes 58, 59. 
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able j>oiBt8 upon these two groups of mountains, contains a 
detailed and methodical relation of their geologi<jal structure, 
drawn up Avith tliat scientific disc’crnmcuit and impiirtiality whi(di 
have pla<ied 51. liamond among tho most distinguished observtjrs 
of his age. To tliis work I have been much indebted, as well 
for a great body of local information as* for nearly all the 
measurements of height I have madt»- use of in the following 
pages. 

These, with the exception of a paper of Dr. Daubony s in the 
‘Edinburgh Philosophical Joiu*nal for 1820-21,’ and a few 
scattered and partial notices inserted in the ‘ J oumal des Minos,* 
by 5151. le Coq, de Laizer, and Cordior, are tlie only writings 1 
had met with on any of the volcanic remains of tlie interior of 
France at the tinier the first edition of tliis 5remoir was published. 
Since that date the country lias b(M‘n again visitt^d by Dr. 
I>aubeny in 1830, and likewise by 5Iessrs. Lyell and 5Iitrcliisoii 
in 1829. The observations of the former are eonsigped to his 
Aoliime on Volcanos (2nd ed., 1848). Tlioso of the latter 
geologists were in part communicated to the public in the 
* Journal of the Geological Soei(4y* (vol. ii. p. 75), togctlier 
with a pa|X‘r in the ‘ Edinbmgh Phil. Journ.,’ April, 1829. Sir 
C. Lyell has since briefly and most ably sketclied the geology 
of Auvergne, &c., in his ‘ 5iainial.* lieferences to the principal 
publications that liave appeared on this subject from the FreiuJi 
geologists are given below.* None, however, are of so (*.omplete 


* M. Kozet, Mdmoire sur le» Volcans 
de TAuvergne: Bulletin XIII., p. 221. 
MMt Le Coq et Bouillet, Vuee, &c., du 
Departeinent du Puy de D6me, 1830. 
M. Fournet, Ann. dea Soc. i. 

p. 22.5, 1842. M. Ruelle, Bull. XIV., 
p. 106, 1842. M. Ilaulin, Bull. XIV., 
p. 547. M. Bumt, Deacription dea Ter- 
raina Volcaniquea de la France Centrale, 


Paria, 1843. M. PaaBia, Bull. XIV., 
p. 240, 1843. M. Pomel, Bull. XT V., 
p. 206, 1843, Id., 2de Ser., i. p. 570 
1844. M. PrevoBt, Bull. XIV., p. 12 
M. Aymard, Bull. 2de Sc*r., vola. ii 
iii, iv. M. Bertmud Roux, Description 
du Puy en Velay, 1823 — an excellent 
work so far as it goea. See also the 
Appendix to Daubeny’s Volcanos, 1848. 
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a chai'm.'ter as to serve the purpose of a general description of 
this very rtimarkahle country, or as a guide to geologists who 
may wish to examine for themselves in detail its singular 
features, more espetdally that series of volcanic products which 
show themselves there in a .variety of combinations and posi- 
tions of p(K*uliar and perhaps olsewhcTe ujiexamj)h5d interest. 
It is hoped eonsecpaaitly that the present publication may be of 
somcj service in tliat capacity. 
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CHArTEK IV. 

GENERAL ACCOUNT OE THE VOLCANIC FORMATIONS 00(?URR1N(J 
UPON THE ELEVATED GRANITIC PLATFORM OF CENTRAL 
FRANCE. 

§ 1. It has been alretidy mentioned that the volcanic fonnations 
of Central France attain mi eh‘vation mu(*.li superior to that of 
the highest parts of the gianitu* jilatform. By many of tlaar 
earli(^st observers, especially by M. de Moiitlosier, and subsiv 
(piently by Dr. Danbony, they were described as of two classes, 
ancimit and modem, according as they apj)ear to have l>een 
produced before or after somi^ supposed epoch of a diluvial cha- 
racter, to '^sFich the excavation of the existing valleys of the 
district was attributed. My observ^ations of t lie general fcMitures 
of the (‘ountry in 1821 1 (m 1 me not merely to doubt, but to deny 
altogether, that there is any reason l*or referring the denudatory 
action to wliich its valleys are due to any single cataclysm or 
diluvial phenomenon. It apjx^ared to*me clear that this pro<*.es8 
has been going on from the first appearance of tho land abovii 
the sea — that it is still in action, being cliiefly occasioned by 
the decomjxisition and erosion of roc^ks by rain, frost, mid other 
meteoric agents, but especially by the direct fall of rain from the 
sky, and the wash of the superficial waters, which everywhere and 
on every scale of force, as rills, streams, and rivers, are cease- 
lessly engaged in sapiiing and mining their banks, and (*arrying 
off the detritus to the plains, which they cover with alluvium. 
This every flood drives further, and grinds stiU finer, until it is 
ultimately carried out in the shape of sand or mud into tht sea, 
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wher^ it settles as a sedimentary deposit I tliought I saw 
ample proofs in the relative position of the plateaux of basalt 
and trachyte winch are seen capping so many of the hills in 
Auvergne at various elevations, some more than a thousand feet 
above the hwel of the plain of the Limagne, others but slightly 
raised above its surface, or the alluvial bottoms of its tributary 
valleys, that the excavation of these valleys, as well as of the plain 
into which they descend, has been gradual from the earliest to the 
latest times, and accompanied throughout by occasional yolcanic 
eruptions, cliiefly from the neighboming granitic heights, but 
sometimes from within the area of the lake-basin, that is, of the 
existing plain of the Limagne ; and consequently tliat no clear 
chronological line of separation can be drawn betw^een the aiKtient 
and modem volcanic products ; , althougli, no doubt, some are of 
a very remote antiquity as compared with others. 

It seemed to me, viewing as a whole the entire district of 
Auvergne, the Velay, and the Vivarais, that its volcanic rocks 
divided themselves geographically into six distinct groups, viz. — 
first, the tlirec) momitain masses of tJie Mont Dore, tlie Cantal, 
and the Mezen, each of wliich raises its colossal bulk from tlie 
granitic*, platform to a height of about six thousand feet above 
tlicj sea, and appears to have been a centre of repeated eruptions 
on the larg(*st 8(*ale, giving birth to a volcanic mountain like 
Etna, Teiuriffe, and other sites of habitually recurring eruptions j 
2ndly, the jmxluc^ts of more isolated vents of eruption wliich broke 
out at various periods, but by far tlie greater number since tlie 
quiescence of the habitual volcanos above mentioned, upon a zone 
running nearly north-west and south-east from the north-west of 
Riom to the neighboiMiood of Aubenas on the Ard^che. Some 
rather wider breaks than usual between the points of eruption 
on tliis line induced me to divide this group also into three 
soc*ti«ns : ‘ 1, the chmn of piiys of the Monts D6me ; 2, that 



Chaf. IV. 


VOLCANIC FORMATIONS. 


39 


of the Haute Loire ; and 3, tlie cluster of volcanic vents of the 
Vivarais which have broken out in some tributary gorges of the 
Ard(k;he. To these indeed should be added a fourth and inde- 
j>endent group, which I liave not myself examined, and of which 
I liave not succeeded in finding any detiiiled description. It 
(Recurs south of the Cantal, near La Guiolcj, and on a line paraUol 
to the eastern zone already mentioned. 

The geographical convenienco of this dhdsion seems to have 
led to its adoption by later writers, both French and Englisli : 
I shall tlierefore continue to emplo^r it in the following pages, 
Ihit for many reasons — esj>ecially that it forms the first in order 
oi' approach to visitors from Paris and the north, and the bi^st 
inti*oduction moreover to the other volcanic plienomena of the 
district — I shall begin with the description of tlie chain of piiys 
(as they are called) of the Limagne and the Monts Dome, which 
rise to the wost of Clermont-Ferrand, the chief town of the 
departmci^t of the Puy de Dome, and an excellent centre fi-om 
which to explore the remarkable comitT-y aroimd. 
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CHAPTER V. 

FIBST VOLCANIC HEOION.— MONTS DOME AND THE LIMAGNE 
irADVERGNE. 

The Ijimagno d’Auvc.r^io, as has Ix^en notiited on the 

Huhjoet of it-s freshwaUir formation, is an «^xD?nsive valley-plain, 
ahont twenty miles in breadtli and forty in length; its soil, 
with th (3 (‘xcreption of tlie ealearcKms hills idready described, 
being an alluvinm conHisting cliieHy of boulders of granitic 
HKiks, tra(‘h)'U3, and basalt, through which the Allier for the 
most pai*t still w<‘ar8 its (duinnel in a course Irom south to north. 
Tli(^ imdination of tln^ surfaci^ of th(" jdain towards the river on 
either side, when* not inhaTupted by hills, averages ]>ei4iap8 
twenty Dm*! in a mile, 'riiis at least is its slope from tli<3 base 
of the low hill on which ( lermont stands, to the low-water mark 
at Pont du ( Imh'an, the first |x>int being 1204, the last 1027 
English feet abort* the s(*a, and the distan(:*e alx>ut nine miles. 

The W(*8tern limit of the plain is formed by the abrupt 
esearpmt'ut of the giauitic platform already described, wliicli is 
fripged by some lower liills tliat brantdi off from it into ilie 
plain, and furrowed by stet^p and short ravines. Theses on being 
ex|doi*ed are found to peut‘trate to no great distance, terminating 
at the base of the range* of volcanic lulls, or puys'" as they are 
locally called, w hicli rist' from the otherwise nearly level plateau 
in ^ line nearly due noilh and south* On the western side of 
this chain of puys the platform slopes more gradually towards 
tlie valley of the Sioiile, which iims ntiarly in a j)arallel direo 
tion. 'file widtii of tliis granitic table-land is about twelve 
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miles ; ita average) elevatioii 2800 feet, boiiiig abcmt 1(500 above 
the plain of the Limagne ; birt on some pi>iuts where it has l>eon 
preserved from denudation by a capping of basalt it attains 8300 
feet On its western side it is composted cliiefly of gneiss, but 
oil the east of veined granite, in whieii transitions from a eoarsi^ 
to an extremely fine gniin are very frequent. Mucli of this 
rock reaflily decomposes, and every storm washes away heaps of 
crj’stalline sand from its exjiosed surfaces. tT|K)n tliis platform 
ris(?s the chain of puys,” (H>mprehtmding alxmt seventy vol(»anic 
hills of various sizes, seveitil of tin ‘in IxMiig groujxxl together in 
immediate contact in other cases a coiisickmble intenal inter- 
vening ; the whole, together witli the scoriic and voleanie ashes 
M’liieh (‘over the plain aroimd and between them, fonning a 
not^died and irregular ridge (lir<*eted north and south, about^ 
tw(‘nty.miU‘H in length by two in breadth.* 

With th(‘ exception of five (among which is the Puy de l)i')me 
ilsidf, the loftiest and most prominent of these hills), all of tlnnn 
ar(* volcanic cojies of eruj)tion,t a]»jMir(.*ntly of very r<»(Mint pro- 
duction. Ilieir height is from oOl) to llKJO fc(‘t above their 
bas<\ They uxb generally (‘l(»th(*d witli a coarse herbage or 
heather ; some few with thick fon‘sts of 1 k^(h*1i, once? much more 
abundant This covering, how ever, d(X‘H not hinder an examina- 


* See Map of the Monta Dome, and 
the profile oketchcH, in Plates I. and 

n, 

t A volcanic “ cone of eruption ” in 
it« normal form, with a "crater’^ or 
hollow at its mimmit, i» the 
r^nlt of the aoemn^dation round the 
volcanic orifice or vent of the acons& 
and other frogmeiltary matters pro- 
jected into the an* by the series of ex- 
ploaive dudbargea of olaatic vapour and 
ga»e« which usually chameterijiea an 
eruption. The fragmentiiwhich fail back 


into the vent are, of courae, thrown up 
again and again, and triturated intf> gra- 
velly Band or fine a»h4w by the frk'tion 
attendant on thin violent j>rooo«s. Tbo«o 
which fall on the outside of the vent 
are hea{)ed up there in a circular bank, 
the eiden of which, Imth within and 
without, slope at an angle rarely ex- 
coediiig And this l»arjk, viewed 

externally, has of course the Khape of a 
truncated cone, the crat<?r being a hol- 
low inverted cone couhtlned witlun it. 
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tioa of their comjKJsition, wliich is betrayed by frequent rents 
and sears in the tur£ Many considerable jyortious seem to have 
been always bare of vegetation. 

They appear entirely and imiformly corajxjsed of loose scoriae, 
blcK^ks of lava, lapillo, and pi\^olana, with fK^casional fragments 
of domik^ and granite. Thtdr form is more or leas that of a 
truncated cone ; the sides rising at an angle which oscillates 
about 30”. I’he (;ratt?r is often p»ri‘tx?t, and the hill must then 
b(‘ mounted to obsf‘rv^e it. Frequently, however, it is brokem 
down on the side wliene(3 the lava issutnl, oridently by tht3 
weight and impdiis of this substance, when prop(dled from 
the vohuink*. ori£ic(^ in a tluid state after the formation of the 
cone. 

In some instanc(‘s eruptions have? kiken placr^ on diflerent 
jK)ints HO near (*ueli other that their ejeeded matters have 
mingled; and in place of a singh' cone, an irregular hill with 
two or three distinguisliabh* (iraters, or a long-baelced uneven 
ridge, has beem the result. One, the Puy do Montchi6, lias four 
distinct craters, which, however, are not visible till the hill is 
mountiHl 

It is probable that almost e\ery one of these numerous vents 
lias furnished its stn^am of lava; but the bases of the cones 
being sometinu^s partially cultivated, or covered with forests, it 
18 impiBsible in (^very instance to discjover tliis; nor, for the 
same iVHisons, is it easy to tm(*e to ite source every visilde 
current, and ascertain th<^ precise cj-ater which produced it, ^ 

The volcano evidtmtly somotiines continued to eject scorim 
and ashes after the lava had ceased to flow — a circumstance 
often rt^marked in th(^ eruptions of ^Etna: in this cose the 
immediate sourcx3 of tlie stream of lava and its eoniioction with 
the crater will have Unm concealed by these loose materials. 
Sometimes, it would stx*m (and Hiis also is common to tiio erup- 
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tions of all tlie recent volcanos I have had the opi^ortunity of 
witnessing), tlie lava been produced by one orifice, while tlie 
aeriform jets issued from another, the latter presenting an intact 
and complete cone of scorim and fragments, the fonner a 
breached and imperfect one. 

Ill general, however, the currents of lava are ol)8er\x‘d to issue 
directly either from tlie crater or foot of the cone, and thence to 
spread over a wide expanse of the neighbouring plateau, or fill 
the bottom of a valley to some distance. Their surface presents 
a succession of shapeless and bristling masses of scoriibrm rock, 
and oflers to the imagination tlie idea of a black and stormy sea 
of viscid matter suddenly congealed at the luomiiut of its wildest 
agitation. 

Those fidds of lava, which are cithc^r wholly bare or but 
pariially (dotlied with stunted bmsh-wood, are called Cheires'* 
in the patois of Auvergne.* 

The lava has flowed either to the east or west acccirding to 
the natural levels of the ground and the situation of tin? vent ; 
and though perhaps a larger number of currents have directed 
themselves towards the Inmagne, entering some of the steep 
valleys wliich communicate with it, the g<uitlo slope by which 
the plateau descends on tlie west to the Hioule has caustnl 
those whi(*h wen^ jKiured out on tliat side to cover a wider sptu*c, 
and oxliibit themselves in (^ousecpience more cxinspieuously.t 

A few eruptions liave taken place, on either side, out of the 
principal line of puys. The most* distant of tliese may be 

* It is aing:ular enough that the in- both words are derived. The mm or 
habitnnta of the fertile regions at the nwrra of the Spaniards has a correspond- 
base of iEtna should call their lava irig signification ; one of the b»isa?tic 
rocks by a similar name, “ Scviray platforms of Auvergne is still called 
Horelli latinises this, Olarea ; ** but the and spelt La Serve . 

term Serva** (aaw), applied to the t See Plate II., and tlio Map of the 
jagged outline of a mountain range, Monts Ddme. 

to be the eommou stock whence 
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observed near the village of Clialncet on the further hank of the 
Sioule. llu? Puys Oraveneire, Channat, and La llarmiere, rise 
upon a second line parallel to the first and most considerable 
one, and immediately on the margin of the high granite plateau, 
where it ovorhiings the plain of the lamagne. 

The liills of the [)rin(*ii»til chain are on many points arranged 
in particular gr(mi>8 or systons, in eatdi of which the different 
cones were appar(mtly thrown up by enij)tions either con tern- 
poniry or immediately Faieeeeding one another, from ramifications 
of the same inferior vent. Their lavas sometimes resemble eaeh 
other very (dos(‘Jy ; and sciom (H‘casionally to have b(*en poured 
forth from neighbouring orifi(‘os into a single bath or sea, in 
whielj tlu*y an', eomph'tely mingled, as if onee in a shite of 
fluidity at the same momenb From henei', as from a convnon 
rc^servoir, a solitaiy eumait generally takes its rise, advancing 
to tlu' still lower b'vels. It is known that many of the eniptions 
of modi'rn vohainos, su(*h as Fitna or Vesuvius, jiroduee several 
minor or “ piirasitii!'* co?a*s of this kin<i and Hoxeral more or less 
distinet streams of hiva from orifiei's eonsecutively opennl a^ 
those first ibrmi'd get “plnggi'd n}»/’ or as the lava forces its 
way thiDugli new' j)oiiitH of the eniptive fissure. 

The hills com posing these groups adhere to no general 
arrangement. In some instaiu^es tlu‘y form a straight line, 
tomdiing eaidi other by their bas(*s, or uniting even more closely ; 
in otheix an iiTcgular group. 

Although all the (*ones of the chain of puys may bo con- 
sidenxl of recemt formation, they I0*e far from Indonging to a 
single ejK)ck Everytliing attestp their having iK^en thrown up 
by eruptions suc<*ee<iing one smother often at distant periods. 
Till different as}w>cts of tlieif la va-currents, some of which liave 
yielded considerably to i'xts^nial decxan|H)sition, while the surface 
of otlmrs is still lijlrsh, and iminjimHl, would not jM^rhaps 
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dime prove a sufficient criterion of age, since the pcnver of time 
in prcKlnciug tht^so effects on laviis varies with their varieties of 
mineral constitution, the more or less of iron, felspar, &c., 
wliif*h they (contain. The considerable dilapklution of sonu^ 
(‘ones, and the elevated {K)sition fd* their curnuits relatividy t(» tlu‘ 
surrounding soil, are less fallible signs of a suijorior antiquity, 
more particularly where tlu^y coincide, as they invariably do in 
tills distriiit, with the former class of marks. 

ISothing, however, like an approximation to a knowledge of 
their positive ages can be exjiected, however iuten‘, sting tlu^ 
elucitlation of this question would be. All wc know is, that, in 
spite of the very fresh asjiect of many of them, tlieir prcxliKdion 
must liave been anterior to tlie earliest histori(‘al records of this 
locality, in whkdi no mention is found oi* any vulcanic, eruptions. 

In the middle of the lim* just desiailxul rises the celebrated 
Tuy de Dorfie, the (iiant of the (dmiu, as it is (billed hy Itamoud ; 
far sujierior in hulk and elevation to the numerous hills whicli 
streUdi from its huse towimls the; north and south. Its lieight 
alxivc the sea is 4842 feet, and about 1000 fet>t above its baw?, 
tlie sides sloping at an angle ftf from .*]0° to 00'\ It consists 
emtiiely of tlait variety of traebyto which, Irom a sup|)o8ed pecu- 
liarity of mineral cdiaractcr, has be;en named Ikmvite. ^ 

niis mountain, with four or five other neighbouring hills of 
much less size, com|K>Hed of the same rock, are so edosely <*on- 
nee'texl in situation with some of the volcanic e^ones of the eliaiii 
of puys, in tlie wntre of whicli the^y are found, as, notwith- 
standing their totally distimd stmeture and comjKJsitiun, to Icavi; 
no doubh iu my mind at least, of their being conuix*t<>d likewise 
in origin with these cones, of their having lx;en pnxluced, in 
short, at the same time, and by a mixMeation of tlx^ same 
volcanie agency. 

They are scattered irregularly amongst the other puys near 
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the middle of the series, and are distinguiBhable from them at a 
digtanee by ^eir whitish tint where the rock is exposed, and by 
their founder cx)ntours. 

With Hie exception of the Puy Ohopine they consist entirely 
of tliat roiik to which the most considerable of them has given 
the name of doinite ; each appearing as one enormous mass of 
tin's substance, in wliich it is not easy to discover traces of any 
definite struc’ture ; in some paiis nearly com|)act, solid, and 
moderately hard; liglit, earthy, friable, or completely pulve- 
rulent, in others. The substance of one mountain differs but in 
accidental and insignificant characters from tliat of another. 
The colour of the wk is generally a greyish or brownish white ; 
but on many ]X)ints it has acquired various tints of red and 
yellow from the action of acid va|)our8. It absorbs moistme 
witli the grfUitest avidity, and this action is accompanied by a 
hissing noise and a c'onsiderable disengagement of air-bubblcvS. 
Its toture is rudely granular ; and on examination with a lens 
it appeal’s to be an aggregation f»f imiKjrfeet microscopic crystals 
of glassy felsjjar, sprinkled witli still smallec grains of aiigite, 
and (K’casional pallets of mica? These (dements are })artly 
separated fn»m each other by minute jK)res, whicli render the 
»ub8taiu*(5 roiigli to the tomdi, light, spongy, and biliulous. The 
larger imbedded minerals are, the glassy variety ef felsj)ar, 
generally (Tacked and mealy ; mu‘a in hexagonal or rhomlKndal 
pallets, eitht^r Immzed or black ; lioniblende in aeicmlar lu‘Xagonal 
foliated (Tystals, gencTally of a dei^p black, and highly Iiistirais 
along th(^ planes of cleavage ; and sjihene ; as well as sjKKTilar 
and titaniferous iron in dis|)er8ed grains, blada-shajied laminm, 
or regular (x^tohedrons* 

That these difterent sulistances erystallizinl nearly at the same 
period, would seem from the intimate manner in which tlieir 
crystals are interwoven. Yet in general it appears that those 
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of mioa and hornblende were entirely formed before the completes 
crystallization of the felspar ; for perfect crystals of botii these 
minerals may be frequently seen euveloj>ed or as if suspended 
in the centre of a large crysbil of glassy felsjw, and tlio (Sraeks 
produced in the mica or hornblende are inrm'iably j)enetrated 
by felspar. Very commonly the comix)nont crystals apj^ear to 
luive l»een broken, bent^ or split, probably by the movement 
which the enveloping substance suffered when propelled upon 
the surface of tJie earth from th^ vqlcanic fo(*iia, 

Tliis r(xk is extremely liable to decomposition, which affe(rts 
it ofcii to the deptli of some feet. Its parts are then disaggre- 
gated, it assumes an earthy aspect, and cnimbles Ik? tween the 
fingers ; the crystals of felspar beconu^ carious, lose their lustre ; 
and fimilly the whole mass is resolved into u meagre and ashy 
pnvder, in which the crystals of hornblende, mica, and o(?toliedral 
iron are found uninjured. 

The volcanic nature of domih^ has never been contested ; arid 
indeed it is suftieiently evidenced by the piimico-stones wbieb 
a(*coni2>any and ore enclosed by it ; the vitreous nature of its 
eiy^stals of felspar; l)y its being porous, impregnated with 
muriatie acid, coated with sulpbur, witli sublimations of iron, &c., 
net to mention its similarity to the tracliyb*. of tlu^ Mont Dore, 
which has still strongf^r j)r(M)fs of a <^olcani(‘ origin. 

Surrounded and |Mirtly embraced by (ioues of 8 (*^rim and 
lapilli, and remote from the nx^ks of the Mont Dore, wliieli alone 
they respirable in substance, these hills have oflered a |K?r})Iexing 
problem to all the cursory visitors of Auvergne?, tind at the sam<i 
time an ample field for conjecture to theorists. Hence tl)0 con- 
tradictory opinions tliat have l)eeu started on their origim 
Desmarest considered the rock which composes them as a 
granitAi calcined in nitu by a volcnnic confiagratioii en\ in firing 
it ; — SausBure, a petrosilex wliich had ixmlavgom the same ex- 
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traordinary operation ; — Dolomieii, Mossier, Sfontlo^ier, and De 
Bueb, a granite triturated or liquefied by volcanic agency below 
the earth, and then by a sudden expansion of gas profiled 
through dififeroiit ajxirtures, over wliich it was consolidated in 
the form of huge bubbles. 

Kamond objectt^d to these hyiK>t]ieseg in their full extent, and 
argued tliat to iniagiiK^ a mountain of the magnitude of the Puy 
de I)6rue baked througliout upon the spot, is a stretch of imagina- 
tion which cun only be equalled by the supposition of its having 
swelled up like a bul)ble without bursting. 

He d(3uies, morcjover, tliat each of the domitic hills is inde- 
pendent of the rest, tlie insulated jircKluction of a single and 
local ojieration, and asserts tliat this nwh shows itself partially 
on many other j)oiuts in the vicinity — a fact tending to show 
that these separate masses of the same substance were once, if 
‘ th(3y are not still, united, and (constituted togc^ther a large bed, 
cxn^fuing an exttuisivo surface of tlie plakuiu, wliich succe(*diiig 
volcanic eruptions and other iiKxhauical injuries have in great 
piu’t dt^stroyed, concealed; and reduc(*d to the seemingly insulated 
remnants wliich now alone show tlucmsolves. M. Eamond con- 
cludes that this bed is a ramification from the trachytic currents 
of the 51 out l)or(‘. 51. d’Aubuisson also has professed the same 
opinion ; sO that the authorities on cither side seem nearly 
balanced. 

It is. 1 Indievt', now giununlly reicognised that domibc is but 
a variety of tracbvh* ; tlu^ same r<K*k, in all essentials. whi(h 
constitutes tlu‘ greakT part of the 5lont Done and Cantal, tlie 
Eugamuiu Hills, the 5louti (fiiuiui. and tlie Isles of Lqmri and 
Ponm* It is therefon* wholly uuneeessaiy, nor should we be 


* rwlf Brac<jhi, Cut. li»g. Brititsliik, lastitutious G^ologiquei*, vol. 

ill.. Ac. 



Chap. V. CHAIN OF FUY8, OH MONTS 1K)ME. 4{) 

warranted in the attempt, te ac*eouiit lor its prtxlnction by any 
other mode of fonnation than that which appears common 
to similar rocks in other plat^es; unless such an explanation 
should be in this instance opj)08fHi by any manifest itnprt>- 
bability. 

There is every reason to conclude tiie tra(*hytt's of the Mont 
i)ore and Cantal, as well as the clinkstone of the Mezen, h) have 
la^eii propellt‘d from a voh‘anic orifice in a state of incomplete ‘ 
licpiefactioii — in short, as lavas — and to have followed the incli% 
nation of the ground they oc*cnpied, flowing in a manner differing 
luily from that of basaltic lavas in proportion to their diffei*ei)t 
eousisteiiee and very inf<‘rior Hnidity, or the aceidental ciremn- 
stances which may hav(^ conciirr(‘<l to nuHlify their (Us})osition. 

It is evident that, under similar circtnmstunces of the surround- 
ing levels and of propulsive force, the tendency of a mass of 
lava to quit the n(u‘ghbt)nrhood of the orifices from which it is 
emittrod will Vk? in exact proportion h) its fluidity ; and when the 
fluidity is at it will aecunmlate immediately around 

the orifice ; one layer of the half -congealed and inert ^lUbstance 
spreading over that which ])receded it, till tJuMvliole assumes 
the form of a dome or ladl-shaped liillock jx^rforafr^d in th(‘ 
ct‘ntre by tin? cliimney or V(‘nt, tlirough wbicli fresh matter may 
(‘(Udinue to be expidled, but which will at tin* end remain closed 
by that last sent up. Now tin' variety of tiwhyte which com- 
poses the Puy d(‘ Home and the ueighbotiring domitic jniys, 
txmsisting ahn(.>Ht wholly of IVdspar, and th(*n 4 ()re |K>ss(isging the 
lowest possible sjKxdfic gravity, and at the same tim(* a very 
Hide and (Mvarse grain and higlily jMirous structiire, is preciw^Iy 
tluit sp(X.‘ies of lava which vve should ex)K.‘et h priori to have 
jx»ssciS 8 <xl the minimum of fluidity when protnid(xl into the air; * 


St‘e CiJiirtifieratioiirt on \'oicHno4, p, 9 i 
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tiiarefcare tmdei^nd .perfectly why, instead 
ftwing in thin and continuous sheets or streams to a distance 
from its Yeut, like the basaltic lavas produced about the same 
tiiiie and from the same fissure, it has accumulated in dome and 
b©1d-shaped hillocks on the point where it was emitted. That 
' this was the mode of production of these masses of trachyte, 
certainly that they were thrown up on the spois^they now 
occupy, seems to me proved by their rising in every instance 
either from the middle or the side of a regular crater aiid cone 
ofscioriie.^ 

If it could be imagined possible for the volcano of the Mont 
Dore to have forth a vast ciurent of trachyte in tliis direc- 
tion, of which tliese lulls have been supposed the remaining 
segments, in spite of the fact that the great elevation of the 
granite ridge upon which tliey rest above tlie surrounding country 
rendiirs it the last of all din^ctions whicli sucli a <mrrent could 
have tal«;n, and in spite of the im])robal)ility tliat a rcxJcy bed 
of which the Ihiy do .DduWf a nuiss rising U>00 feet above its 
base, is rnerehj a detached remnant, should Jja\'o left no traces of 
its existence in the interval between Iliad mountain and tlie 
Mont Dore, a distance of 7 or 8 miles ; yet a still stronger objec- 
tion to tliis hypothesis remains beliind, viz. tlie improbability 
that the position of each of tliese fragments should severally 
coincide exactly with that of the vent of a separate recent 
eruption ; that the onl// points on wliich any considerable rem- 
nants ol‘ this supposed bed are to be finind should be precmly 

♦ Plat« III., and tbo map of the • of eruption. The resemblance of this 
Monts Ddmo. In Iceland M. Kobort to the Puy de Ddme, rh^ing from the 
describes ’(‘Voyjige eu lalande/ Paris, crater of the Petit Puy, is complete, 
1840) the Mont Baida os a pyramidal In Hungary also, and elsewhere, tra- 
dom© of yellowish-white very porous chytic donjes are described as rising in 
trachyte, partly columnai', at the foot ^ the middle of emteriform hollows, 
of which is seen a contiguous cnitcr 
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thorn m which, 1ii0 distebano^ by the volcanie 

explosions, there is good reason to suppose it would have been 
destroyed and carried off. 

The theory of Von Buch evidently approaches more nearly to 
this explanation than that of d’Aubuisson and Eamond. Von 
Buch supposes tlie domite to have been “ granite liquefied by 
volcanic heat : ” I also conceive it to have been, like all lavas, 
a mass of granite, or some congenerous crj’stalline matter, 
whicli, wliile confined beneath the superficaal rocks at an intense 
temperature, was suddenly allowed to expand, l)y the giving way 
of the overlying rocks, and was consequently licpiefied, or so far 
softened by the immediate generation of liighly elastic', fluids, 
both gases and aqueous vapour, through eveiypai*t of its texture, 
as lo be protruded, by the tumefaction incident to this process, 
tlirougli the clefts of the (.‘rust above. 

^Jlie part of Von Buclfs theory with wliich I agiH^o tlie least 
is liis sup}>osing these hills to be hollow, and Idown np like a 
bladder. I imagine, on the contrary, tlie achiform and iiighly 
elastic fluids, the expansion of wliicli eJ(^vate<l tlie lava, to have 
remained cliiefly where they were generated, viz. in a state of* 
uniform and intimate thssemi nation throughout the texture 
and between the (*r}"8talliiie j)arti(‘les of the porous and elastic 
mass; and not by any means to have imited into one great 
bubbles or dome beneath an overlying cnist of the lava, as 
is implied in Von Bneh’s theory — a theory which Humboldt 
has adopted and applied, with some rashness, tei all trachytic 
formations. I need not dwell any longer on tliis topic, as tlie 
laws by whicli I conceive trachytic, as well as other lavas, to 
have been determined in their rise and appearance on tlie sur- 
face of the earth, have been developed in detail in another work 
( Wsiderations on Volcanos,’ pp. 85-129) ; and that the jieculi- 
arities ’which distinguish these particular trachytic formations 

E 2 



52 


MONTS iK)ME AND LIMAGNK. 


Chap. V. 


will be bent noticed when they are individually described among 
tlie chain of pays of which they form links. 

To this I proceed immediately, commencing tlieir description 
with the Puy do 1 lorm;, which rises in the middle of the chain, 
and taking the remaining liills in the order of their succession 
from tliis towards tlu! north and Wnitli, pointing out at the same 
time tlie currents ol‘ basalt, or the domes of trachyte, which 
a])pear to liave been produced h’om the several vents marked 
by tlie cones of ejected matters. The ac^companying map* 
is referred to in the nniiuirals prefixed to th(^ names of theses 
hills. ItwiiH drawn u[) entirely from my own observations, upon 
the basis of the old (Tovermnent survey of Cassini, and 1 be- 
lieve its a(i(Uiracy may be relied on.-f* 

DesCICHTION of THK CilAIN OF PlJVS. 

(()2.) Puy de Dome, (Absolute. iKu'ght dSl*! feet.) — This moun- 
tain, wliicli oeeupies the (‘.eiitn‘ of the chain of puys, and in all 
its j)roportions hiavc's tin ‘others far Ixhind, rises to the height of 
1700 feet from the average' level ol‘ the plateau around; 

Its ligun* is. that of an in'egiilar cone very obtusely trun(*atexl, 
the upper surface sloping (*ousiderably to tlie west. A rounded 
(unin(‘iu*e on its easteun summit gives it, when viewed from that 
side, sonunvliat of the shape of a eiH)uJa. Its appellation, how- 
ever (in Latin Dnmum or Podium Dnmensii), has no reference 
to this r(3seinblanee, but is derived from tlie woods with wliieh it 
was formerly clothed, and tlie remains of which still (*over the 
foot of its eastern slope. In consequence of the very different 

*** auip of thij IMunts Dome. jijenenilly to confirm my own observji- 

t Whoa I draw this maj* 1 was not ac- tions, with the exception alretviy noted, 
tpuiintecl with that f)f DesinarcHt, whicli that DesmaroKt inaisted on seeinp; a 
might have asBLsted me ; but on com- “calot” or dyke of eruption in every 
paring the two I have found the latter detached fragment of a basalt current. 
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eoiisisteiice of its snbstaiK'o, which resists dec'oinpositioii aiul 
atTnosphcrie erosion nixieli more in some parts than in others, 
two sides are, as well as the snmmit, entirely covei’ed with thick 
gi-ass, and present a smooth and gently curved oiitliiK\, while 
that of the otliers is broken by rocky projections, giving them an 
as])ect of a nider character. The fissures of the harder portions 
of rock are lined both with laminar and o(*tohedral crystals of 
s})ccular iron ; those of the more friable and earthy with similar 
sublimations, wliich in these points ass\ime the brightest tints of 
blue and green, and occasionally witli a coating of sulphur. The 
substance of tlie ro(*k itself is in many places frequently stained 
throughout with varying shades of an ochiy yellow, citron, 
ros(‘, scarlet, and greyish-l>lu(* colour. Fragnu^tits of domite 
thus tinged, when rubbed together, give out a strong smell of 
uiuriati(‘ acid, and M, Vauquelin has directed in them the 
pri'S(mc(‘ of this acid by analysis. The exhalations to wliicli 
th( si^ effects must be attril)uted were })robab]y evolved through 
<M'(‘vices from the interior of the mass of trachyte' during the 
jnocess of cooling, anchwere the result of the jairtial d(H*oniposi- 
tiou of its inner substance by inteiisx^ la'at, as tin? elastic vajK)ijr 
it (‘ontaiiK'd cscajM'd tlirough the ^Macs of its outward surface, 
and thus diminished the pressnn* wliii'h had before op}x>sed the 
(h*(*( an posing inflii(*nce of heat.* 

A (‘Impel was anciently er(H't(?d on the snmmit of the Puy dt‘ 
1 thne, of materials brought from a distancfi (the addif ional 
labour and exp^mse ineuiTing of course a redundancy of gratitndt' 
from Our liady, to whom it was dedi(‘ated) ; and the ruins of 
this building have probably strewed tlie sides of the mountain 
with the blcK'ks of basalt which are <K*(*jtisioually found Ihei e. 
'I'he s<‘oriai (jccurring in the same situation have Ixeen (‘vidently 


* Se6 Conftiderations oil VoJcanoH, p, 
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projected there by the explosioiiB of the neighbouring cones. 
Exceedingly light and porous fragments of domite, resembling 
pumice in these (‘haraeters and in their rudtmess to the touch, 
but without its very vitreous filaments, also form j)art of the 
loose ddbris of this mountain, and many of them, appearing 
to have been rounded by attrition, may be observed imbedded in 
the more solid rock. 

It is dificult to discover anything in the structure of the Puy 
de Dome to indicate the })articular mode of its production. 1 
have given above the general conclusions to wliicli T liave arrived 
with reference to this as well as the other trachytic liills of the 
chain. On the south side the base of this mountain has been 
perforated by volcanic explosions, which in all })rol)ability imme- 
diately 8U(f(^eeded the ])rotni8ion of the trachytic lava, and which 
have left a largc^crabu*, half-encir(‘led byabnipt cliffs of trachyte, 
and containing within it a complete cone Composed of frag- 
mentary trachyte, scoria^ and lapillo. Phis cone is called the 
Puy de .l><'sa(*c (HD), and the ridge of the surrounding crater the 
Puy de Oronianaux (H8). On the north side of the Puy de 
Dome, and imnuidiately contiguous to it, is another crater beltmg- 
ing to thf^ i\‘tit Puy de Dome, to tlie descTiption of whic^h we 
proceed. 

OiiAiN OF Puts north of the Pity de Dome. 

1.* Petit Puy de Dome . — A volcanic cone, one of the largest 
though not the most j>erft‘ct of the chain, leaim against the 
northern Hank of the Puy de Dome. Viewed from a distance, it 
appears to bo a de])endence of this latter mountain, and hence 
the name it has received of Le Petit Puy de Dome. Upon a 
closer inspection the different nature of the materials of the two 


* Th« iiumbei*a refer to those on the map of the chain. 
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moTintains is immediately apparent ; the Petit Dome being com- 
posed entirely of fragmentary matter, basaltic scoriae, sand, and 
ashes. This volcanic cone reaches an elevation of 41 8G feet, 
and is lower by 650 feet than its *00108831 neighlK)ur. 

It contains a very regular crater, shaped like the interior of a 
deep bowl, and called by the mountain herdsmen Le Nid de la 
Poule,” ‘‘ The Hen’s Nest.” Its diameter and depth are nearly 
equal ; the latter measures 300 feet from the liighe|t» point of 
the circumference, of which the southern })ortion is much the 
lowest. To the north and east an outer semicircular ridge, 
ninning parallel to the inner one, appears to be the rim of an 
older crater defaced when that now existing was formed. 

From the western base of this hill a stream of basaltic lava 
called the Gheire de VAumCme takes its rise, and extends to a 
considerable distance over the slope of the granitic platform, but 
is at length lost mider a cultivated soil, or confounded witli 
other and seemingly later currents, which have taken a similar 
direction. This lava was most probably emitted at the eq>och of 
the eruption of the l\‘tit Dome. 

2. The Great Siwhet — a saddle-shaped eminence with some 
slight traces of a crater on ite southf^rn slope — is connechHl with 
tliat last described by means of the Little /Suchet (63), one of tlie 
domitic liills, which stands at th(^ point of a right angle? foi‘m(?d 
by the ridges of the hills it unites. The fragmentary matters 
that compose the (Ireat Siiehet were apparcuitly projected by the 
same eruption wliich produced that mass of trachytic lava ; nnd 
tliis idea, suggested by their }>roximity in position, is conflniK^d 
by the numerous bloc?ks of domite and pieces of pumice wliich 
enter into its pomposition. 

3. de Come , — ^Rather to the west of the meridian on 
which stand most of the puys, rises that of (.^ome, remarkable for 
the regularity fif its conical form ; for its height, ex(?eeding 1)00 
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feet from the plain around, whenc'e it risen majestically at an 
angle of about 35° ; and, above all, for the prodigious dimensions 
of the lava-current it lias poured fortli. This current is also one 
of the most interesting of the whole chain, IrouL the obstacles it 
Ims met with in its course, and the changes it has efl'ected in the 
muia(;e of the ground it overflowed. The sides of this hill are 
covered with forest-wood ; its summit ju'esents two distiiuit and 
very r(^gu|gr craters ; one of them, with a vertical depth of 250 
feet, is of eoiisid(a*ab](^ diarnetei-. 

^rhe cone was a.])pareutly thrown up after or during the 
ern})tion of its strc^am of lava; which, instead of issuing from 
('itliei* crater, takes its ris(i at the western base of the hill. 

At no great distaiK^c*- from its sour(*e the lava encomitenal aii 
angular protuberance of granite, which evidently (*aused the 
cnrrcnit to separate into two branches. I'hat to tla‘. right, the 
most consid(‘rald(‘ ol' the two, spread itself over a vast surface, 
and, aided by the gi'adual inclination of the granitt? jdatform, 
pursued its cours(^ to the west tdl it found an obstacle in a long 
line of hill, (Consisting of alluvial tuff from the IVlont Dore 
cov(n*<‘d by an ancicmt plateau of bavsalt. 'Ilius impeded in its 
progri'ss, tin' lava followed the sweep of the hill in a north- 
east direi’tioii; aiid finding an issue at lengtli between tliis and a 
granitic kiudl winch obstructed its progress towards the north, 
ponr(‘d do\Mi on the prescmt site of the castle and town of Pont 
( riband; iiniuediately ubovt^ which it seems to have met and 
flowed over a imnv an(‘i(‘nt stream from the Ihiy de Ijoncha- 
diei’e (No. 21). ’ 

Tlieiice hc^tli together jarnred in a broad sheet of lava down 
the steep side of a granitic^ liill wliich foriruMl the eastern bolder 
of the valley of the Sioule;, dashing forward iigainst the rocks on the 
opposite side, and usnq3ing the channel of the river, down which 
they pursued their course to the distan(‘e of more tlmn a mile. 
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The Sioule, thus dispossessed of its l>ed, has been coustmiiuMl 
to work out a fresh one between the lava and the granite of its 
westt^rii hink, which in consfHjuenee is ext-nunely ]>recipitouK. 
Jlut, kdbre tliis was accomplished, there is (wery apjxairance. of 
its waters liaving been so far obstna'ttHt as to create a lak(\ 
(an ering the flat and alluvial surfmv mnv forniiug the mtxidows 
of Pont Gibaiid. 
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In one part of tliis new channel, where the valley has a slight 
bend, and the toiT(nit of lava I>eing opposed by a salient rock 
aceumiilated to a considerable thickness, the excavation eflected 
by the river has dlsfdosed its internal division into vertical 
jointed columns, the lower portions of which are straight and 
well fonned, tlie upp(^r twisted into various curves, and less 
regularly yK>]ygonal. The wall of lava is about fifty feet high, 
and the cfdumnar division is prolonged incompletely to the extent 
of between 200 aial JlOO yjirds. (Hee the wood(*ut overleaf.) 

The rest of the lava filling the valley where it is about the 
tliird of a mih^ in breadth, is split by fissures, mostly vortical, into 
amorphous masses which still at various points evince a ten- 
d(‘ncy to the ])risimxtic form. I'his is perhaps the tnost inarktHl 
instance of nil Auv(U‘gno in which the lava of one of the very 
rec'imt volcanos assmnes a decidi^rl columnar division. In the 
Vivarais, as will l)e seen in a future chapter, this circumstances 
is of frecjuent occurrence. ^ 

The sketch (Plate 11.) was taken from a basaltic plahiau on 
the summit of the granitic range of hills, west of the Sioule, 
from whence the gi'eater number of puys may be observed ; 
that oi‘ ( '6me being the most conspi(ui()us as well as the nearest. 
Tlu^ whole course of this branch of its lava, as well as that of the 
Pny do liOiK'hadien^ is seem from this point. 

But the Sioule was not to suffer from tliis invasion alone. 
Idle other branch of the lava-current of Come, called the Cheire 
de rAnmoue, whidi flowe'd on from the point of separation in a 
direction west-south-west, soon reached tlie bed of tliis river, about 
three miles above the spot of the other irniption, and jKiuring over 
its banks filled up the entire valley with an immense causeway 
more than 100 feet liigh. Exhausted by this effort, it pro^ 
ceeded but a shoii Avay domi the biid of the stream towards the 
north, and stopped where the village of Mazayes noM’ stands. 
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The baffled waters of the Sioiile here, as at PontOibaiul, 
obstiiieted by the roi'ky dyke thus suddenly thrown across their 
eliannel, must have given birth to a lake by their stagnation, 
and would probably have ended, as in the other inshince, by 
wearing away a passage parallel to tlieir former one, had not 
the hill forming* tlieir western bank, not in tliis inshuiee coni- 
}x>sed of granite, but of a soft allmdal tuff, yielded, at some 
distance up the stream, to the excessive pressure of the dammed- 
up waters. An immense (*X(*avation, still subsisting, was brokcaj 
across this liill, through which the lake em})tied itself into the 
bed of the ]\ronge8 at no gn^at distanco, and through which the 
Sioule still joins this latter stream about three miles alxn c^ tludf 
former confluence. 

A considenible body of back-water still remained boliind in 
the part of the valhw of the Sioule intercepted betwcnm the 
dyke of lava and the emissory thus forcibly created, which, 
from the inclination of the ground to the north, could not Viuit 
itself by this o}X‘ning ; and hero a stagnant piece of water called 
the Etang de F img, and used by the Seigneurs of Pont Gibaud 
as a stock-pond, existed till within a few years, wh(m its drainage 
was artiflciallv eft'ected. The hidi banks wliich rise on each 

4^ O 

side of the long marshy meadow now occiii)ying the site of th(^ 
old pond still [)r(^st‘nt the correspomlencH^, of angles so generally 
observable along channels of running w ater. 

On the opposite side of the enormous causeway of lava 
wliich this diversion is owing, another small pieciO of wahw, 
occupying the bed of a tributary rivulet choked up in the 
manner, is dignified by the name of the Lake of Maaayes, and 
its uisignificant drain now nms into the Sioule through the ro 
mainder of the wide and deep valley which this river itself once 
excavated and possessed 

The changes tluis effected do not only present tla^m.xdves to 
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the eye of a mee ohscH’ver, but are exliibited in a manner not to 
be mistaken bv the most easiial ; and in fact they result so 
simply and necessarily from the causes brought into action, that I 
should not have dwelt so lon^ U])on their details, but that they 
8erv(? to exemplify tlie mt^de of formation of other lakes in 
the Aiivm’p^e and Velay, and tlie origin of other changes 
in the surficci of a (‘onntry or direction of its rivers, wliere 
every link in the f*hain of causf^s and effr^cts is not quite so 
palpable. 

whole HUj)erfi(*ies of the ])lateau covered by the lava of 
Come cannot be estimat<^d under ten square miles. Its thickness 
Is not to b<^ as(‘(^rti)ined, since no ex(*avation has been made? 
thi'ough it; when^ the (*nrrent has m(‘t vrith any obstacle, it 
must of m^'cssity be (‘onsiderable, and thiity fee)t may be taken 
as the j)ro])able average. 

It is one of the most rugg(Hl (dieires of the iVlonts Dome, pre- 
senting a succession of (‘ontinnal asperities, following one another 
lik(* th(^ wavers of an o(‘ean, with similar depressions between. 
Upon walking over its surface*, — no easy task, — it a])pears to 
(’(uisist of chaotic heaps of rocky and angular blo<*ks of compact 
basalt, tossed togetluT in every variety ol‘ disord(*r; yet, in the 
de(*p and narrow intervals between these heaps, occair litth* 
patcht*s of fri'sh and How(*ry turf, and knots of underwood spring 
IVom th(*ir clefts. (*ontrasting strangedy with the horrid des(dation 
which j>revails over this extensive wildern(*ss. 

Near the limit of the north(‘ni current, at stmie distance from 
Pont (libaud, is a natural grotto in the basalt ; from its interior 
gushes a small spring, which is partly frozen during the greatest 
heats of summer, and is said to be warm i]i winter ; probably, 
however, only seeming warm by contrast with the external 
temjx^ratiire. 

11ie water is apj«ir<mtly fimen by means of the jam^eiful 
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tH’Hj)oratioii produced by a current of very dry air is8uing fiwm 
some long fissures or arched galleries which communicate with 
the cave, and owing its chyness to the absorbent (jualities of tlie 
lava through which it passes. Tliis is a phenomenon conimon 
to (raverns in other vol<‘anic districts. 

The basaH of tlie Cheires de Come and de rAumdne is almost 
identical in its mineralogical characters ; it is replete witli irre- 
gular cellular c*avities, is of a dark greyish-blue colour, and 
(‘ontains a notable quantity of felspar. It is sufficiently tough 
to be worked for building-stone, and cuts well under the chis(d. 
Nodules of pure white quartz an^ not unfre(juently found en- 
veloped by it, appearing to have suffiered Irom heat only on the 
surface, which is cracked and soim^times shows a commenc(iTm‘nt 
of fusion. 

4, 5. Pui/8 de Barf net and Filhoa. — 4’ wo small cones, the last 
ol’ winch has a semi-crater >veH marked out ; that of th(^ Ibrmer 
is nearly effaced 41iese two hillocks were probably thrown uj) 
from side apertures at the epoch of the (‘nqtion of the Puy 
d(* (.'ome. 

(), Buy de Parian, — From its Hs})e<*t, and that of its lava, this 
jaiy may be su{)posed the juoduct of ojui of th(^ last eruptions 
wliicli convulsed tla^ (country. It is also one of the most con- 
siderable and regular cones of the chain. 

A segment of an older (prater half en(4rcl(^s it on the north, 
and here the process by wliicli this and similar hills have been 
produced is manifest. The aeriform fluids developed in thf^ 
interior of an ebullient body of subterranean lava, having by 
their expansive force efibcted a fracture in the overlying rocks, 
struggle upwards in powerful bubbles through tins aperture, 
carrying with them at every eructation showers of scoria* and 
their comminuted fragments. These accumulate round the 
margin of the orifice into a hill, necessarily approaihing more 
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or less in figure to the solid which would be generated by the 
revolution of an obtuse scalene triangle round one of the angles 
of its base ; and this lull is called a volcanic* cone, wliich, it 
must not be forgotten, when most j3erfect, is but a tnincation of 
the georaetri(‘aI one.* 

But when the intumescent lava itself has subsequently risen 
and poured itsf.if forth from thc^ same vcuit, it niust by its 
weight and impetus generally break down and carry away part 
of tlu^ loosely built hill encircling the aperture, and a semi-(»one 
only tlien remains, th(^ crater apjxiaring open on one side. If 
the lava escapes from some other orifice, or by some (hannel 
bem^ath the foot of the conc^, and does not rise within the crater, 
a complete cone is the result, having a perte(*t crater at its 
summit. 

Alter the lava has ceased to be emitted, or has established 
amdhor clianml for its efflux, the gaseous explosions still usuaTly 
continue lor a certain time, by wliich a S(H;ond cone is tbrmed. 
llus in the absence of subsequent disturbing causes remains 
perfect, as has haj)poned in the example of the Puy de Pariou 
now \inder consideration, wliere since tlie first outburst of its 
vast current of lava the vok*uiu(! mouth evidently threw up pro- 
digious showers of scoria) and puzzolana, creating the heautifnl 
cone and crater of Pariou upon the briiik of that which had been 
formed by the earlier explosions of the eniption. 

This newest crater lias the figure of an imerted cone. It is 
clothed to the bottom with grass, and it is a somewhat singular 
spectacle lo see a herd of cattle quietly grazing above the orifice 
whence such fiuious exjilosioiis once broke forth. Tlicir Ducks 
round the shelving sides of the basin in steps rising one 
above tlie other, like the scuts of an ampliitlieatre, make the 


See note tu p. 4L 
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exceimre regularity of its circular basin more remarkable to 
the eye. 

Its depth is 300 feet, and circumference 3000. The inclina- 
tion of the sides of tlie cone and of the crater are both about 35^'. 
I1ie acute ridge resulting from tlieir junction is so little blunted 
by time, that in some i)arts it scarc^ely affords space to stand on. 
Its highest ]L)oint is 738 feet above the southern base of the puy. 

Tiie lava of Pariou is as instnictivo with regard to the circmm- 
stances wliich accompany the movement of this substance in 
vis(*id torrents over a large tract of country, as its cone on 
^those by which such mountainous (‘xcrescienees are suddenly 
tlirow'B up. 

Its first direction is to the north-east, and the current appears 
to liave set strongly against a long-backc^d gi’anitic emimmce 
opposing it on that side. Thence, led ]>y a (umsidi^rable slope 
towards the south-east, it coasted the bast^ (fi‘ this liill ; and leav- 
ing to the right another protuberance of the ])riraitive plateau 
on which now stand the churcli and hamh'tof Orcines, advanced 
to a spot called La llaraque. Heje it nwt with a small knoll 
of granite capped with scoriae and volcanic, bombs, marking the 
source of a much more amutmt basaltic bed known by the name 
of Prudelles. lm})eded in its progix^ss, the lava accumulated on 
this point into a long and elevated ridge, which still hears the 
a]>]Kairanee of a huge wave about to break over tlie seemingly 
insignificant ohstaRe. But an easier issue offered itself in twn 
latt ral valleys havhig their origin in the pari of the }>lateaii 
oeenpied by the lava-ciin’eut ; wliieh, separating eonsequeiitly 
into two branches, rushed (iowm the declivities presented on 
eitlier side. 

Tlie right-hand branch first deluged and completely filled an 
area sun*oiinded by granitic erainencics, and probably the basin 
of a small lake ; thence entered the valley of Villar, a stee*p and 
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sinuoTB gorge, which it tlireaded exactly in the nianm3r of a 
watery torrent, turning all the projecting rocks, dashing in 
casciades through the narrowest parts, and widc'iiing its current 
where the space p<‘nnittud, till, on roachiflfg tlie enilioiichnre of 
the valley in tlie gi’cat plain of the lamagne, it sto[)])ed at a 
spot calhid Fontmon^ ; where its termination constitutes a rock 
about 50 feet high, now (juarried for Iniilding-stone. From the 
base of this rock gusli os a plentiful spring, the wati^rs of which 
still tind tlK‘ir way I'rom Villar beneath the lava wliicli usurp(‘d 
their anchmt chaimel.’^ 

The braiK'li w^Iueli separatf*d to tlui h^l't plimg(‘d down a stei^p 
bank into the vallc^y of Cb’esini(n-, rc?])lacing tlie rivulet that 
tiowcxl ther(‘ with a black and shaggcxl (XUTcnt of Java; cntcMcd 
the limits of the Jn'inague at tlu* village* of Duitol ; and con- 
tinuing the course maikcal out hy the streamlet, turiif>d to the.* 
north, occupicxl the liottom of the val](‘y lying lx*tw<‘en tla^ 
(‘al(ur(3ous mountain Les (\>tes and the curtain oi‘ granitic? rocks, 
and iinally stopjicxl on tin* site of the* villagi* of Nohaimnt. 
Hc‘rt‘, ns at Fontmem*, an abundance of the purest water sjnings 
Irom Inflow the extrc‘mity oi’ the? lava-current. The various rills 
whieh drain tin? valley of Durtol audits embranchments, Lave 
recovorc*d tht'ir 2 )ristine chaimel, aneb filtering through thoiscxiri- 
lonn masses whi(;li always form the lowest smiace of a bed of 
lava, riow^ on unset ‘ii, till the ro(‘k above terminates, and they 
issue in a full and brilliant sirring. Abov^ this j>oint, conse- 
cpientjy, is seen the anomaly of a valley without any visible 
stream ; and tlie inhabitants of Durtol are ccaulemned in seasons 
of drmigjit to the strange necessity of seeking at Nohanent, a 
distance of two milc?s, tlie water wliicli flows there beneatli their 


* These and the other hivu-cunvutj? of the chain of jmys are all to he traced 
<>a the map of the Montsi Dome. 
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own houses. A similar phenomenon is very genital throughout 
the Auvergne, wherever a current of recent lava has occupied the 
bed of a mountain rivulet, not sufficiently copious or violent to 
undermine the lava above, or open a new side channel through 
its former banks. 

In its appearance the Oheire of Pariou is even more bristling 
and rugged than those already described. M. d’Aubuisson 
justly compares it to a river suddenly frozen over by the stop- 
page and union of immense fragments of drift ice. 

In tlie work to which I have oec^asionally referred on the 
general laws and conduct of the volcanic forces/ I 8Ugg(*sted tliat 
tliis asperity of surface in a lava-current is probably owing, and 
appears usually proportioned, to the high specific* gravity of the 
iava, which determines the ascending force of the bubbles oi' 
vapour that, expanding in its interior, rise, and escape from the 
surface as it flows onward, 'llie lava of Pariou, whi(*h is coni- 
jiosed almost wholly of augite, and therefor# of high spec'ific 
gravity, confirms this law. The same (‘ircumstaiice a(*(*ounts for 
the other characteristics of this roc*k, wliicli is ]>erie(*tly compact 
in the interior of the current, wliile tlie outer portions are cellular 
and cavernous. The cavities, often of large dimensions, are 
lined with a dark vitreous varnish, and from their sides project 
numerous stalactitic protuberances, and slender filaments, coated 
in the same manner. 

The colour of this basalt is a deep sliade of bluish-grey ; it 
I'ontaiiLs imbedded crystals of augite, and a few of glassy fel8|)ar, 
and bears a great resemblance on the whole to the current from 
the Monti llossi, which in 1669 destroyed a part of Catania, and 
reached the sea. 


**■ Consideratioiia on Volcanos. London Phillips, 1825, pp. lJ9*'‘2fi. 
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It was in all probability the eruption of the Puy de Pariou 
which threw up some large accumulations of puzzolana that are 
observable on both sides of the granitic ridge of Temant and 
Clersat. 

7. Puy de Frame . — Between the Puys of Pariou and C6me 
lies tliat of Praisse, a saddle-shaped liill, devoid of any peculiar 
interest, except that its basaltic lava, which is seen only in erratic 
, blocks, differs from tliat of the Puys already described by con- 
taining crystals of olivine. 

G4. CliersoiL — ITiis puy occupies the centre of an area formed 
by the four volcanic', cones, Pariou, Le Grand 8uchet, Come, and 
La Fraisso. Its figure is most precisely tliat of a bell, as the 
engraving will show.* Turf and brushwood cover the swelling 
curve of its steep sides, and a ring of broken rocks forms the^ 
edge of the circular and flattish capping which crowns it. This 
capping appears to be remains of an outer envelope, the lower 
parts of which ligvc^ been worn away. The whole substance of 
tlie hill is a liglit and porous trachyte, differing in notliing from 
some parts of the Puy de Dome. The upper half of the hill is 
perforatcid in all directions by caves and galleries formerly 
pierced for the extraction of this stone, wliich is supposed to 
have been held in esteem by the Roman colonists as a material 
for 8ar(xi})hagi, in (‘onsecpienco of its properties of abaorj)tion. 
These caves abound in fragmonte of pumice detached from their 
walls, in the substance of which much of tliis mineral is observi^d 
to be enveloped. Pumice we know stands in the same relation 
to trachytic rocks as scorim to basalt, and these pumiciform 
parts are created of course in the former rock by the same local 
and accidental development of gases which occasion the 


» See Plato HI. 
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extremely cellular and scoriform parts often found in the sub- 
stance of the latter. 

M. Itamond supposes Cliersou and Le Petit 8uchet to have 
been united formerly ; and indeed this follows of course from liis 
theory as to the origin of all these domitic liills from the JMont 
Dore. I am clearly of opinion that it was pn^truded from a 
vent on the spot where it now stands, and that it owes its form, 
as explained above, to the Yery low fluidity of its substance at 
the time of its emission. If any of tlie surrounding cones of 
s(‘ori8e was tlirown up by the same eruption, it must most pro- 
bably be the Puy de la Fraisse. 

8, 65, 9. Pu9/8 de Sarcoui and de8 Goules . — Immediately to 
the north of Pariou rises a linear group consisting of tliree hills 
and having the same direction with the general chain, viz. north 
and south. The central one, Lefirand Sarcoui, consists entirely 
of domite ; the two others, Le Puy des Goules and Le Petit 
Sarcoui, are ordinary volcanic cones. 

Tlie first of these latter hills has a shallow but wide crater at 
its summit. It is remarkable only for the fragments, of gneiss 
apparently much altered by voh'anic heat, of a black trachyte 
passing into a resinous state and cnvcil oping pieces of gneiss, and 
of a variety of basalt with variolitic spots, wliieh occur mingled 
n ith scorifle, puzzolana, and aslies, in its composition. This has 
been exposed by the cutting of the high road from Clermont to 
Limoges, Avhich occupies a narrow pass between the Puy des 
Goules and that of Pariou at an absolute elevation of 3310 feet, 
and during the wmter is subject to dangerous tourmentes, or snow- 
storms. 

The Little Sarcoui* has a semi-crater, exactly fronting and 
embracing part of the circumference of its larger namesake. It 
gives rise to a current of lava on its eastoni side, which follows 
the sweep of a granitic lidge as far as the village of Egaules, 

F 2 
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where it is confomided with tliat of tlie Puy de Jume. In 
mineralogical characters it differs little from that of Pariou. 

65. JLe Grand SarcowL — Between the two last described hills, 
and in close contact with each at its base, rises the Pny de 
Sarcoiii, one of the most remarkable and perfect of the trachytic 
domes of tliis district. In hgure it is completely a fattened and 
rather elongated hemisphere, and is aptly compared by the 
mountain sheplierds t(j a kettle placed bottom upwards. 01 
this singular shape, whi('h attracts the attention from a great 
distance, the engraving (Plate III.) will convey a very accurate 
idea. The tnichyte wlu(*h composes this hill is rather looser 
in texture and ligliter in colour than that of the Puy de D6me ; 
it lias also fewer imbedded, crystals, but is essentially the 
same rock. liike the l*uy de l)6me, Sarcou'i has parts of its 
substance impregnated with munati(i acid, and stained with 
mixed and brilliant hues of red and yellow. Like Cliersou it 
has been (piarried for sarco])hagi, some of which still remain in 
an unfinished state in its caves, and the name of the hill is sup- 
posed to be derived from the purpose to which its stone was 
applied. In these caves I thought I ])erceived indications of tlie 
structure of the liill in massive beds, which, as far as can be 
made out from the thick vegetiition and quantity of ddbris w^hich 
cover the suiface, follow the curving slope of its sides, and 
envelop its nucleus concentrically, ^ in the manner of the coats 
of on onion. It has been already remarked that the Puy 
de Cliersou appears to show traces of a similar concentric 
structure. 

The summit is nearly circular and quite flattened, covered 
thickly with heatlier, and strewed with scoriae laimched pro- 
bably some of the neighbouring puys. Near the foot 

of the hill on tlie east a number of small rocky knolls of 
trachyte pierce through the cultivated soil, and appear to con- 



( V . 


PUYS NORTH OF PUY DB COMB. 


$9 


nect themselves witli the base of this larger mass of the same 

substance. 

The very intimate union of Sarcoui with the Puy des Groules, 
together with the fact that the latter cone does not appeal- con- 
nected with any current of basalt, and moreover consists in great 
part of fragmentary trachyte, leads to the opinion that these two 
hills are of contemporaneous production, the latter being formed 
of the fragmentary substances projected by aeriform explosions 
accompanying or rather preceding the emission of the trachyti<‘ 
lava of Sarcoui. 

Tliis group of volcanic hills deserves to be thoroughly studied 
by those who wish to obtain an insight into the mode of foi-ma- 
tion of the dome-shaped masses of trachyte to be met ivith in 
many other volcanic districts, and which sometimes ^ittaiii to the 
magnitude of the colossal Chimborazo. A roc‘k of trachyte is 
rarely to be observed on so small a scale, so completely insulated 
from every non- volcanic rock in position, so accessible to exami- 
nation, or presenting so perfectly the figure which has been 
supposed characteristic of this formation. Those who will imagine 
the effect which would be produced by heating a very thick 
soufHet-pudding in a closely covered vessel which it completely 
fills, until its intumescenc^e force it to exude through a crack or 
hole in the cover of the vessel, over which the matter, quickly 
congealing by exposm-e to the air, would cake into a bulky 
excrescence, will understand exactly the mode of formation 
which I attribute to the trachytic dome of Sarcxiui, the Puy de 
Dome, and the other similar hills. Their substance, indeed, in 
its spongy and porous texture, and lightness, is really not very 
dissimilar from the sort of cake which would be the result of the 
homely culinaiy^ process I have here imagined. I l>eg pardon 
for so mean an illustration, but it explains my theoiy of the 
formation of domite better than any elaborate description. I 
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imist add, that on revisiting these hills in the present year I 
found no reason to alter the opinion I had formed of their origin 
in 1821.* 

10. Le Creux 3Iorel — To the north of the Puy de Fraisse, and 
west of the group last described, is a large extent of level plain, 
covered with turf ; the soil is a medley of voleanicj fragments 
ejected by th(3 surrounding cones. 

A singular depression is observed in it near the Puy des 
Goules, evidently the n^sult of a vol(;anic explosion, but differing 
from otlasr craters in having a (ionical mount of seorbe raised 
on one sidc^ ojily, while the margin of its remaining circumfer- 
ence is (‘veai with tlie plain aroimd. It is 115 feet deep, luis 
lava-current, and was pr<jbably but a subsidiary spiracle of one 
of the neighbouring volcanic vents. A violent wind, or a slanting 


* M. 1(5 Coq, tliouf^h be] loving that 
they were foriru^d at iinie of the 
eruption of the neighbouring clones of 
Bcoriu) and banaltic; lavas, adht‘i ’08 still, 

1 btilievo, to the notion that these doini- 
tic pays are all hollow bubbles, blown 
up by elastic vapours from a fused 
portion of a pre-existing bed of doniite 
or,trachyiic conglonierato. Although 
I tlimjt it perhiips possible that bab- 
bles of such a size may luivebeen formed 
in some suHeiramuw lava masses, it 
would seem that domite, from its light, 
granular, and porous chiu-acter, is the 
very last kind of lava in which they 
may be exj)ected to occur. It is in the 
fine-grained, compact, and almost vitre- 
ous lavas that the largest bubbles tu'e 
foi'mod. There are indeed no bubbles 
or vesicles at all to be seen in do- 
mite. It is open and loose in texture 
throughout, as contra -distinguished 
from the compact basaltic lavas, in the 
superficial and scoriform inu*ts of which 
bubbles are frequent. Some of the Ice- 
landic lava-currents contain very lai-go 


vesicular cavi^rns, but tln^y occur in the 
basaltic lavas, not in thes trachytic ones. 
In the Mont Doro, as will be seen here- 
after, many of its tracliytic lavas take 
the form of vast massive hummocks, 
their imperfect iluidity having prevented 
their flowing to any distance from the 
vent whence they were protruded. The 
domitie hills of the Monts DOme are in 
my opinion only minuses of the same 
kind, of which the substance was when 
erupted in a still less fluid condition, 
intumescent throughout, but having the 
elastic fluids which gave it that charac- 
ter disseminated thi'oughout the mass : 
whence its porosity and lightness. If it 
w'd*© considered worth while to solve 
this question by j>ositive examination, 
it would not be a difficult or very ex- 
pensive opei'ation to drive a gallery a 
few hundred feet into the side of Sar- 
coui, even to its very centre. Those 
who think a vast empty space would be 
found there would, I imagme, be then 
convinced of their eri’or. 
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line of projection, may have cn,nsed the matters thrown up to 
fall upon the side rather than around the orifice. 

Its scoriae contain crystals of black and green augite, and of 
olivine ; the erratic blocks of basalt are unusually dense and 
hard. 

11. Pu^ de CJiaumont — Tliis is a very regular and large cone, 
with a crater at the summit nearly effaced by the accumulation 
of debris. Its lava and scorim resemble those of tlxe Creux 
Morel, with which it was probably contemporaneous. No })er- 
ceivable current ; but the basaltic rocks which here and ther<3 
pierce tlirough the soil of the plain on the east, arc rather refer- 
able to this than any (jther puy. 

12. The Puy de Lantegy is scarcely more than a hillock of 
scoriae, covered by numerous fragments of domite, with a small 
crater broken down towards the west. Its lava, like that of the 
other puy 8 in the vicinity, is soon lost under the thi(;k bed of 
volcanic ashes sprinkled over the plain, and the occasional 
cultivation wdiich tins circumstance induces. 

13. Puy de la Q-outte . — Hiis is a segment of an immc'nse 
crater connected in situation, and doubtless in origin, with the 
extraordinary medley of rocks called Puy Chopine, which it hall* 
encircles. 

Fresh-looking scoriae, and blocks of a compact basalt contain- 
ing olivine and augite, and fragments of domite, show themselves 
on its sides and interior, wherever the turf is rent away, and tlie 
elevation of the soil to the west seems to incjiicate a current to 
have taken that direction. 

14. Puy de Letronne , — This cone rises on the north of Chopine, 
that is, the opposite side from La Goutte, and by the two it is 
almost completely enclosed. Leironne has a shallow (‘rafrr on 
the side towards Chopine, and seems to be composed more of 
domitic fragments, often scorified and approaching to pumice, 
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iimn ot attgiiic scoriae. It was probably coeval in origin with 
Chopine and La Goi^. 

66, The Puy^ Chopine, — This is a very remarkable volcanic 
prodnction, and lias proved, and still will prove, a most perplex- 
ing subject of study to every geologist who visits Auvergne. 
D’Aubuisson left it after three visits, and candidly avows that he 
had not acquired any light on its probable mode of formation, 
nor any pjsitive idea of its structure and composition. It may 
therefore appear presumption even to attempt to describe it ; but, 
though to obtain a clear knowledge of the composition of a liiU 
which is evidently a conliised medley of heterogeneous substances 
is at the outset impossible, yet its general aspect and principal 
featuT’(is may be without difficulty remarked and sketched. 

The dguro of the pay is irregularly conical, and its sides on 
some points are so stooj) that vegetation is prevented from 
covering them by the Iragments which arc continually detaching 
themselves and rolling to the bottom ; and hence two wide rents 
on the east and south lay bare its upper half ; the lower is con- 
Oe^ded by the immense and daily increasing a(icumulation8 of 

I4» composition, as far as it can be observed by help of these 
barren faces, which from their excessive steepness and the crum- 
bling nature of their materials are very difficult of access, is a 
mixed assemblage of various primary crystalline and volcanic 
rocks in different stages of alteration from volcmiic heat, acid 
vaj)Ours, and atmospheric injury. 

This singular combination, however, exists but on that portion 
of the puy which fronts the south-west, south, soutli-east, and 
east. The remainder is a massive and nearly vertical bed of 
domite alone. The whole momitain rises out of the semi-crater 
of the Puy de la Goutte, whicli closely embraces it from north- 
west to east. ]>assing by the south. 



Cha?, V. 


PITYS KOBTH OF POY BE DOME, 





I spent some hours in examining the Puy Chapine at three 
difierent visits; and it appeared to me that, notwithstanding 
the confusion which reigns tlirough some of its parts, the disposi- 
tion of the principal masses is sufficiently obvious, and may give 
a clue to the aenigma of its formation. 

The lowest rock which shows itself on tlie face of efwh rent 
above tin* talus of debris that conceals the base of tlie mountain, 
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is a conglomerate of scoriee and volcanic ashes, tlirough. which 
protrude massive blo(?lc8 of basalt, evidently in situ. This basalt 
is either cellular and scoriaceoiis, or aifects a spheroidal struc- 
ture, contains olivine and augite, and puts on the dull aspect of 
the oldc^r rofjks of this genus. 

Upon this rests a tabular bed of granite. The line of contact 
is straight and inclined to the horizon at an angle of about 
15 degrees, traversing the whole face of the mountain, from 
south- w(^st to south-east. The granite for the space of three 
or four f(iet from this line is stained of a red colour, and so 
entirely disaggi’egated that the foot sinks into it; it becomes 
soundcu- as it is more distant from tlience, but its masses 
present everywhenj an irregular and dislocat(‘d appearance. 
Higher up it passes on various points — 1, into a small-grained 
granite ; 2, a sienitic rock similar to one met with near the 
liUC d’Aidat ; 8, a fine-graint'd honibleiule shite separating into 
rhomboidal pieces ; 4, <‘ompact fels[)ar. 

Tliese transitions an? effected suddenly, and only remarkable 
here for occurring witliin 8U(*h narrow limits, as the same passagc^s 
on a larger scale present themselves on other points of the 
gneiss district. The assembled primary rocks are backed to the 
noi-th, and in part supported to the west, by a rocky mass of 
domite which constitutes all that side of the raomitain. 

At the summit, and wherever this junction takes })lace, which 
is far from being as regular and decided as that with the basalt 
below, the granitic rocks are more or less altered. The granite 
is blanched, and has lost its consistence ; the hornblende rock and 
compact felspar are also discoloured, cracked, and their fissures 
coated either by a reddish-brown ferruginous varnish, or dendrites 
of specular iron, evincing that the rock has been traversed and 
affected by volcanic exhalations. Smalk patches of boles and 
breccias, which ai'e seen on a few of these points, seem merely 
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to result from the mechanical confusion, decomposition, and 
chemical changes wrought in the united rocks already men- 
tioned during their protrusion, 

It appears then that the Puy Chopine, taken in general, con- 
sists of a mass of various primary granitoidal rocks, showing 
signs of great disturbance, included (like the meat in a sandwich) 
between a bed of domite on one side and of bastilt on the other ; 
and tliis singular aggregate rises immediately out of the crater 
of a volcanic cone of l(X)se sex^rise. 

These general featoes are indeed imparalleled. T’hey leave, 
however, no robm t(3 doubt that the whole mass was raised into 
its present position by the eruption which tlnew up tlie scorijo 
that form the Puy de la Gouttc‘. Among the clefts which are 
broken across the superficial cnist of rocks, by the expansive 
force of subterranean lava, and through which all volcanic eniji- 
tions take place, it must somc^times happen that two fissures 
meet or bramh off at an angle, and occasion the minimum of 
resistance upon tliat point. An emption taking place tliero may 
readily be supposed to elevate a portion of the rocks forming 
this angle in a solid state, and set it on edge upon one side of 
the vent. I his mass would then form an obstacle to the frag- 
ments and scoriae thrown out from the vent on that side, and 
force them to accumulate into a semicirciular ridge on the 
opposite side of the orifice of eruption, such as is seen in the Puy 
de la Goutte. The basalt which underlies the primfiry co^ystal- 
line ro(*k8 dates, no doubt, from this emption, and is the out- 
cropping of the subterranean lava whence the aeriform explosions 
proceeded. With respect to the trachyte, wliich also in part 
underlies the granite and backs it to the north and west, it is 
diflicult to determine whether it owes its formation to the siime 
eruption, or existed previously in contact with the giuJiite, and 
was raised into its present position at the same time witJi tliat 
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I flm indwi, howev^, to parefer the first opinion, and 
to toink that we have perhaps in this close union of primary 
crystalline rocks, trachyte, and basalt, in a mass protruded from 
the crater of a volcano, an example of the cmtemporaMom 
elaboration, at a recent epoch, of the two most frequent 
varieties of volcanic rocks, trachyte and basalt, the first from 
highly feldspathic granite, the second from hornblende rock, by 
volcanic influence. If we suppose, which is not improbable, 
that the inferior and intensely heated beds of the original rock 
contained the same varieties of mineral composition as its 
superficial parts still exhibit, we may conceive how the same 
process, acting on the more feldspathose portions, would convert 
them into trachyte, whicli changed the more femiginous or 
horablondic, parts basalt ; the quartz in each being dissolved 
and partly (‘>aiTied oil' by flie acjueous vapour. I'hese different 
lavas w(3uld intumesce, and might rise almost at the same time 
through the fiesurcjs on either side of the angular and still 
solid portion which was heaved up by the violen(*e of tlieii' 
escaping efforts; and thus tliis portion of primary crystalline 
rocks would remain, as it now appears, wedged in between out- 
cropping beds of trachyte on one side, and basalt on the other. 
8uc}i a solution of the a'nigma oflered by tlio ]>henoniena of the 
Puy Phopine, eon-esponds certainly nith the phenonnuia of the 
mountain, and seems to in harmony with the laws of volcanic 
action. 

15-19. — North of the Thiys de Cliaumont and diopine is a 
group of 8e\'eu or eight volcanic cones scarcely separated from 
one another, and in all appearance the product of conh"m}X)ra- 
neous eruptions from different joints of the same fissure. 

The two whicli rise in the (*entre of this group, united by a 
narrow ridge, far exceed the others in height and magnitude. 
Eaeh has a large cTater at its summit : that of tTie most northerly, 
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the jPay de Jume, is 216 feet ia d0p% iiiid k«ititiftdiy perfect ; 
the other is called the Poy de la CJoqnille. 

This system erf volcamc irmuths has sent fl^ 
of laya towards the east ; which, entering a branch of the valley 
of Arniat, by this opening descended to the alluvial and calca^ 
reous plain below, on which it forms an extensive plateau, raised 
very considerably above the surface of the plain on either side ; 
thus presenting an admirable clue to the formation of some more 
elevated and older basaltic plateaux in the vicinity, whose con- 
nection with the granite heights, whence they probably flowed, 
having been destroyed, might, but for this object of comparison, 
have appeared problematical. 

The rivulets which drain the hills of Amiat and Laqui still 
unite in their former channel, and flow on unseen beneath the 
bed of lava, till at its extremity the whole river gushes forth 
near the villages of Say at and St. Yincent, in the most abundant 
and fertilizing springs of the country. Tliis basalt encloses 
numerous crystals of ^ugite and olivine, with a few of felspar 
and some' plates of mica. 

20. Pwy de la Nugere, — A volcanic cone, bearing traces 
of several craters : the principal one is an oblong basin, large 
and deep. It pours forth a body of Java towards the north- 
west, 

i^umerous smaller orifices seem to have been in action at the 
same time, and, after raising in common the north-eastern pro- 
jection of the mountain, to have furnished another mighty 
torrent of lava, wliich is seen to fall in a broad cascade down its 
steep sides, and, encircling a prominent knoll of granite that 
checked and divided the current, to join the former stream.^ 
Together they inundate a considerable valley, and, escaj>ing 


♦ See Plate IV. 
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it timnjgji a. Mmm pa^, descend to the site of the town of 
thay are either stopped or lost beneath a later 
tmrent Utm the naghbouring Pay de la Bonni^re. 

The jxxijc of Nog&re has for three or foor centuries past been 
Quarried, and in use as the principal building-stone of the 
country, under the name of Pierre de Volvic.” It is through- 
out penetrated by numerous irregular cells lengthened in the 
direction of the current ; it contains a large proportion of felspar, 
so much so as to make it approach in character to trachyte ; in 
fact, is scarcely distinguishable from some of the trachytes of 
the Mont Dore, and bears a considerable resemblance to the 
Neidermennig mill-stone lava ro(‘k, near the Laacher See, in the 
Eiffel, as well as to some Italian lavas, especially that qiianied 
near Canmldoli, of which extensive use is made in the town 
of Naples. It is of a liglit^grey colour, and possesses the pro- 
jHjrty of cutting with facility. The fissures occasioned in the 
mass by its retreat are few and distant. Hence blo(;ks of great 
dimeusioiis can be extract(^d. I have seem some worked into 
slabs of 20 feet by 0. These fissures are. lined with a profusion 
of specular iron, which is also thickly disseminated tlirougli the 
pores of the rock. 

21. Pug de Louchadiere , — This is, next to the Puy de Dome, 
the most striking liill of the whole cliahi. Completely isolated 
from tb(i others, it rises as a majestic cone to the height of more 
than 1 000 feet from the western plain, at an angle of and 
to the absolute elevation of 4000 feet. 

An enormous crater, broken down towards the wesk and 
measuring 480 feet in vertical depth from the highest point of 
the ridge, is scooped out of this mass. At its bottom a capping 
of basalt conceals the orifice of the volcano, and almost seems 
still to boil up from it as a spring gushes from its source : thence 
issues a vast cumuit, which, first falling abruptly down a steep 
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decKrity into tlie pl«d% encuml^ ^ -widB extent qf it with hilly 
waveg qf bladk and seoriSed w^s&, and ftm, fwaing sihe diiec- 
tim qf the slcfpe, piqceeds to join the^ m of 

Cdme immediately above Pont Gibaud. The %iir© of this 
rnotmtain originated its appellation : ** La ^ or rather " Lou 
Chadi6re ” is in Anvergnat " the arm-chair, It is covered with 
forests, which add considerably to the beauty, and take from the 
horror, of its aspect. 

22 “25. — From the base of Louchadi^re a group of five or six 
smaller volcanic hills, closely connected, extends upon a line 
towards the north. They present the vestiges of as many 
craters, which send forth currents of lava to the east, west, and 
south. The thick forests which clothe these puys render it diffi- 
cult to examine them minutely. Their lavas are uniformly 
basaltic. » 

2<). Puy de Pauniat . — This cone stands by itself to the nortli- 
east of the latter group. It has a semi-crater facing the north- 
west, and seems to have furnished its contingent to the sea of 
lava which deluges the plain in that direction, but which later 
showers of volcanic ashes, a coating of rank grass, and here and 
there the plough, have combined to smooth over and conceal. 

27. Puy de Thiolet , — An imposing Iiill of an oblong figure 
partly covered with wood. Its principal crater is elliptical and 
of‘ vast dimensions. This cone has emitted steams of lava from 
tliree of its sides. That which issues from below the eastern 
base was anciently quarried, and the cathedral of Clermont was 
built from it ; it wns afterwards discovered that a similar stone 
was to be found nearer that town, viz. at Volvic, and these 
quarries were abandoned. 

28. Puy de Beauny , — At some distance to the north-east of 
Thiolet is a circular plain about a quarter of a mile in diameter, 
once the bottom of a piece of wak?r <»alled the Lake of Ikiaimy, 



80 


MONTS DOME AND LIMAGNE. 


Chap. V. 


wjtiich a few years back was drained On the south -it is over- 
looked an4 partly embraced by a volcanic cone, which exhibits a 
crater breached towards the lake-basin. On the north and east 
it is enclosed by a semicircular ridge of loose scoriae and granitic 
fragments, about 150 feet in height, on the outside of which is 
seen the granite. 

* This wide crater appears to have been o])en(^d through the 
granite by some more than ordinarily violent explosions, and 
the mouth was afterwards, in all probability, closed by the 
lava of the Puy de lleanny, whi(*h, first filling the basin, issues 
from it towards the w(?st, and imites itself to the we^stem streams 
of the Puy do 'lliiolot. 

The lavas of the last dr^scribed seven or eight jniys, hemmed 
in by ranges of gi'anitc on the north and west, and by their own 
ejections on the east. s(uhh tx) luive flooded the whole space thus 
enclosed with their united currents. Thciy resemble one another 
very dosely in composition ; and this similitude extends to those 
of lai Nng(n'o and J iouchadiere. Tliey are of a light colour, 
abound in felspar. ar(‘ more or l(‘ss (iellnlar, liighly sonorous, and 
contain few' or no imbedde^d crystils. It is probable, indeed, that 
theH(? puys all date iVom tlu* same ejKKih, and were produced by 
the same crisis of subterranean efiervescence. 

'Idle conneeted chain of puys ends here ; but two eruptions 
have tiken place north of this point upon the same meridian, 
and probably therefore on a continuati(3n of the same primary 
fissure of eruption. 

29. — The first is the de Chalar : it rises at a short dis- 
tance east of the small town of Manzat ; and three miles and a 
half in a direct line north from the Puy de Beauny. It is a 
large and sufiiciently regular volcanic cone, with a vast crater 
broken down to the north-w-est. From its interior a copious 
current of very bltuk. com|mct, and s<‘orified basalt takes its 
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rise, and descends by gentle acclivity into the valley of the 
Merge, 

30,* — Bather within a mile to the north-east of the Puy de 
{^alar is a circular lake, called Le Goiir de about half 

a mile in diameter, and from 30 to 40 feet deep. Its margin 
for a fourth of the circumfenmce is flat, and little elevated above 
the valley into which the lake discliarges itself. Everywhere 
else it is environed by a cres(*ent of steep gi*anitic rocks rising 
about 200 feet from the level of the water, and thickly sprinkled 
with small scoriae and jnizzolana. These fragments are all that 
indicate the volcanic origin of this gulf-like basin, but th(‘se are 
('Hough. No stream of lava or ov('n blcx'ks of any siz(‘ are per- 
('oivable. 

The encircling nx'ks show marks of (‘onsiderable disturbance. 
They (consist of two varieti('s of granite ; one fine-grained, and of 
the usual elements ; the other coarse, with very largo crystals of 
fdspar, and having tlu' mica chiefly replaced by pinite, both 
crystallized in hexahedral prisms, and amorphous. 

4diis curious, and, in AuviU’gne, rather uncommon variety of 
crater is identical in characters with some of the largest and 
most remarkable of the voleanic maure in tlie Eiffel (particularly 
that ol ]\Ieerfeld) ; with this only difference, tliat the fonner has 
been drilled by the volcanic lixplosions through granite, the 
latter tlirough superficial strahi of giiuiwacke slate and sc'condary 
sandstone, t 

peculiar tjharacters by which siudi craters are distinguished 
from tlio otlier voleanic vents we have Ixien describing, viz. tlunr 
great width, the total absence of all lava-current, and the ex- 

* Both of these sites of eruption ai-e without the area of our map of the 
Monts Odme. 

f See a paper on the Rhine Volcanos, in the Edinburgh Journal of Science, 
June, 162 (). 

G 
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tremely small quantity of ejected 8cori|e by whi(?b they are sur- 
rounded, are not easily accounted for. If, hovvever, we conceive 
an accumulation of highly elastic vapour to have formed on the 
surface of a subterranean reservoir of lava, like an immense 
bubble, and then by reason of an increase of its temperature to 
have exploded in perliaps a single or a few violent eructations 
(like the explosion of a steam boiler), tlie displaced super- 
ficial rocks falling ba(^k for the most part into the cavity, we 
should expect some such result as tliis kind of maar-crater. 
The extremely regular cirrmlar figure, which is characteristic of 
all su(Ji craters, demonstratively proves that the explosion of one 
or more elastic bubbles was concerned in their producition. Had 
there been a lengthened series of such exjdosions, as in the usual 
jdiase of volcanic eruption, these would necessarily have tlirown 
up a larger quantity of scoriie and other fragmentary matters, 
and formed the usual (urcular ridge or cone roimd the crater ; 
whereas in these instances such ejections are ahnost wholly 
wanting. 

'Idle (four de Tazana is not quite a solitary instance of tliis 
phase of volcanic development in the chain of puys. The Laci 
de Beauny, already described, seems to owe its origin to some 
similar explosion on a minor scale ; and we shall have oc^casion 
hereafter to remark its repetition in more than one locality of 
the Mont Dore. 


Eastebn Line of Puys. 

Three other volcanic cones occur near the easteni limit of tln^ 
granitic plateau, at some little distance from the meridian on 
which rises the chain of l^uys hitherto described. 

31. Puy de la Bannilre , — An eruption has, in this instance, 
taken place on tlie summit of a granitic eminenc^e overlooking 
the vallev-plain of the Limagne, and a vast current of lava has 
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taken that direction, rushing tumultuously down the side of the 
mountain, and sprt^ading over a large level surface below. 

No regular cone or crater is to be obseiwed ; but prodigious 
heap of scoriae, volcanic bombs, lavorblocks, and fragments of 
granite, surround the 8jx)t whem^e the current issued. The shelv- 
ing sides of the hill might, indeed, he expected to prevent tlu* 
accumulation of these ini‘oherent substiiiices in the figure they 
usually affect. The town of Volvic? is built upon the basalt of 
La Banniere, which crosses and apparently covers that qf La 
Nugere. Copious springs gush from below it lx)th at St. Genes! 
and Marsat. It is of a blac^k colour, compact, contains numerous 
(crystals of augite, and fewer of olivine and fcdspar ; and in all its 
(‘hamcters contrasts with the lava of Nugere, bearing tlie strongest 
similitude to the basalt of some of the most ancicmt plateaux. 

32. Pu^ de Ohannat . — This cone is partly covered with w ood, 
which prhap ccnceaLs the vestiges ol’ its crater, nowhere else 
observable. Its scoria) frequently envelop fragments of granite, 
and large knots of olivine and hornblende. The latter are rouncied 
and amorphous, appearing as if they had suhei’ed botildering, or 
external friction. They are of a deep black, and exliibit a laminar 
structure only on fracture ; the faces of the lamiiue are highly 
lustrous. Crystals of the same mineral, with giuins of compact 
felspar of a bluish-white colour, are to be found in the lava of 
which this puy has furnished two currents. One descends directly 
to the east, and is lost immediately under a cultivated soil ; tla* 
other directs itself at first to the S.W., but is conducted by tlie 
inclination of the ground into the bed of a small stream, which 
it continues to occupy, making the circuit of a granitic hill covered 
by a fragment of a more ancient basaltic current, and disaj)- 
pearing towards the east below the village of TEtang. 

33. Graveneire , — This volcanic cone has been more frequently 
visited and describlid than any other, from its immediate vicinity 

G 2 
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to Clermont Tlie eruption to which it owes its origin burst 
through a bed of basalt, whi(jh covered tlie eastern slope of a long 
crescent-slxaped granitic eminence, called tla^ Puy de Charade, 
one of the highest points of the [dateuu. 

The sc^oriee, lapilli, and puzzolana, of which the (‘one of Grave- 
neiro consists, have an exceedingly fresh a})p(‘arance : they are 
red, reddish-brown, and black, and are often met with in the form 
of bombs, tear-drops, and long ropy sticks. The puzzolana is in 
grea^ recpiest as an ingredient in the mortar of all the neigh- 
bouring edifices : it is culled “ gravier noir ” by the natives, and 
hence the mounhiin’s name. 

No crater is visible ; probably it was destroyed during the 
emission of the last current of lava, wliich seems to have descended 
from the v(>ry summit of the present (^ono towards the north into 
the valley of Royat, strehihing thence into the plain as far as 
Mont-joly and Les Roches.* 

Two other striiams are seen to proceed from the midst of scoria) 
on the toj) or side of Gravencare, towards tlie east and south. The 
former is diverted from its course by a calcareous eminence, on 
which rises the Puy de Montaudoux, a conical rock of older 
basiilt, and both unite to deluge an extensive surface of the 
plain b(dow. 

The interior of the bed of basalt in the valley of Royat is dis- 
closed on (uch side of the vast excavation already effected through 
it by the rivulet. It moasiues 65 feet in thickness, and is 
divided by vertical fissures into imperfect prisms, or polyhedral 


* Sgo Plate I. Those geologists who, 
forthe pui’poae of supporting the strange 
theory of ''elevation craters/’ affect to 
deny that a stream of lava can harden 
on the slope of a lull at an angle above 4° 
or 5^, should examine those of Grave- 
neire, which rest in beds at least Ic feet 


thick, at angles exceeding 40® on the 
upper part of the cone. And yet the 
bulk of this lava was so liquid as to 
flow to tlie distance of 4 or 5 miles, 
and spread in a wide sheet over the 
plain beneath.^ 
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blocks, strongly resembling in general appearance the forms 
assumed by many gninites. These bloclcs are sometimes replaced 
by globular concretionary masses, with a concentric lamination, 
of wliicli the woodcut annexed afibrds an example taken from a 



6, r>ava-Tlock of OmveiieIrP, showing an imporfcct Prismatic and Spheroidal Structure. 

rock near Royat. From some ot tlu^ fissures of this lava-rock 
spring the copious sources whitdi by means of an aquedu(*t 
supply Clermont with an abundance of the clc‘arest ’Water. 

Within the gardens of Mout-joly, at the (extremity of tln^ 
northern current, is a small cavern rivalling the Groita del Cane 
in its phenomena. A constant emanation of carbonic acid gas 
takes place from its sides and bottom ; its mephitic (pialitieH have 
been ascertained by repeated experiments ; and in the villag<^ 
of Royat, at the northern verge of the lava-bed, very cojnous 
hot springs have lately l^n dfecovered, and applied to th(i purpose 
of an establishment of baths, built on the site of one formed there 
by the Romans, as attested by considerable remains. 
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The basalt of Graveneire, taken from the inner parts of the 
current, is compact, dense, of a deep slate colour or greyieh-black, 
and contains crystals of augite, with a few of olivine and glassy 
felspar. The superficial parts are more or less cellular and sco- 
rified. Its texture is sometimes as highly crystalline as any of 
the oldest Jyasalts. 

From it«i proximity to the populous town of Clermont, the 
surface of the Cheirfi of (iraveneire has been forced into cultivation 
by the most assiduous ’industry, ^fhe process is to break up all 
the projecting masses of basalt by blasting ; and from their frag- 
ments and scoria.’, aided by dressings, a soil has been created and 
clothed witli vineyards, whi(*h almost rivals tlie well-known fer- 
tilityof the sides of and Vesuvius, where the same method 

has been constantly j)ursued. 

IhlYS FA( rN(J THE PT^V HE DoME. 

34. ih/;/ ik CoUere. —About 200 yards from the eastern base 
of the Puy de I )oni(’ rises a diminutive cone of this name, wliieh, 
seemingly from its insigTiiticauee, has as yet escaped the notice 
of every writer on the Monts Dome. It has, however, to all 
a}>jH‘arnn(*e, sent forth h exmsiderable stream of lava, which, after 
syireading to some (*xtent ovi’r the plateau, eneoiiiitCTed a hill of 
granite above Font d<‘ I’Arbre : a division took place, and one 
portion joim*d to the h'ft the (‘urrent of Pariou at Les Cheix, 
while the other threaded the narrow valley of Fontanat, and 
a(*eoinp,ani('d its riv ulet to Koyat, where it cither terminate!! or 
has IxHui siiK’e c’overi’d by the stream descending from Graveneire. 

The basalt of the current of tlie Puy de Colifere is dark- 
coloured, dense, brittle, and remarkable for being generally 
replet-e with numerous nearly spherical cells. Its crystalline 
textim? is evident to the naked eye, and exhibits a multiplicity of 
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minute crystals of glassy felspar; those of augite are not so 
conspicuous, but some crystals of this mineral and of olivine are 
scattered through the mass. 

35. A short distance south of this is a still smaller cone, known 
to the shepherds by the name of Chuquet * Geneto, probably from 
the broom {genet) which grows upon it. It has produced no lava, 
and was perhaps thrown up by some casual explosions finding 
a vent in tins direction during the more violent eniption of the 
nciighbouring puys. Its scorim, which are very fresh, contain 
many imbedded fragments of granite at difft^rent stages of altera- 
tion by heat, and nodules of hornblende similar to those of the 
Puy de Channat. 

3(), 37. Puys du Petit et Grand Sault , — Two small cones west 
of the Puy de Dome, in which it is difficult to discover traces 
either of craters or lava, from the quantity of turf which (*lothes 
and surrounds them. 

Westward of the river Simile tlu'ee or four other volcanic^ cones 
rise from the primary platfonn, viz. the Puys de Panson, de la 
Vial, and de Neufont. Not having visited these. I can give no 
details on their phenomena. t 

Chain of Puys south of thP. Puy be Dome. 

38. Puy de Gromanaux , — An eruption lias in tliis instance, as 
wavS noticed liefore, forced its way through a bed of domite, the 
prolongation of the base of the Puy de Dome. A vast semicTater 
facing the N.W. discloses tliis rock in situ, and it projects also on 
other points of the puy. 

The term Chuquet ” acta as the MM. Bouillet and Lecoq in their ‘ Vues, 
diminutive of Puy, and is applied by &C-, du Departement du Puy de D6me/ 
the Auvei^nntH to any small knoll or p. 219, but I have met with no other 
cluster of rocks, account of them. 

t They are mentioned cursorily b}’’ 
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From the midst of tliis crater rises — 

39. The Puy de Bemce, — A double cone covered with turf, 
and, like the last and other neighbouring puys, presenting 
nuinerouB fragments of doinite mingled witli its scoria) and 
lapilli. It pe 7 *haps contributed to the basaltic lava-currents 
wliich have d(*Jug(al the western sIcjm) of the granitic plateau, 

40. Puy de Salomon. — A wide crescamt, half enciix*lingf a 
crater whicli has pushed forth a large stream of lava to the west. 
Erratic frfiginents occair on this liill of a compact basalt, of light 
grey colour, and gi-anitoidal texture so (*oarse as to exliibit its 
imperfect crystals to the naked eye. 41iree-fourths of tlu^se are 
of ghissy iels])ar, thci remainder of green augite, with a lew ol* 
briglit yellow olivine. Tlie cellular cavities of this lava are 
lined witli more perfect cry stabs of the same sulistanca's. 

41. Puy dit MontchiL — l^^our voh'anic mouths combined to 
raise this mountain. Its northiii-n crater is of vast diaTn(‘ter, 
and 340 le(4, in depth. Jliat to the south-west appears to 
have given rise to the current of lava which descendB below 
Alaguat. 

ITie grt'at propoi tion of domitic’t Iragments wliich enter into 

the comjWKsition of tliis and the neighbouring liills, and which 

scatt(*re(l ovt'i* thi‘ ])lain on each side, lead to the presumption 

that a consid(‘ra l)h* bed of tliis roch oii(*e existed on their lints 

k 

and has Ik^ou subset] uently broken through, and launched into 
the air by their explosions. Ilie road cut along the base of tlie 
Puy de Montclud has uncovered many charrtnl trunks of trees 
buried in the dc‘j(H*tions of the volcano. 

42. Puy de Barme . — Tliis volcanic hill stands by itself, a 
little to the west of tlie chain. It has three distinct craters ; 
two at its summit which are pirfect, and a third broken down 
towards the south-w^est.. From heiu^e issued an immense stream 
of lava, which wddely flooded the western slojie of the plateau, 
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and reached the ^ioiile on the site of Pont des Eaiix. Usiiqnng 
the channel of this river, it flowed on towards the north, and 
stopped beyond the village of Olby. 

M. de Montlosier, who so well descrilx's the changes wrought 
in the direction of the 8ioule by the lava of (\^ine, seems not to 
ha\'e observed this third invasion, which has for(‘ed its watei*s to 
wear themselves a new lx‘d tlirough the liill fomiing their 
western bank, and consisting of a cdayey allmdal tuff', a ramifi- 
cation of the ]\Iont Dore. 

43. Pii^ de Lasehamp . — This hill when viewed flrom a distance 
has nothing of a volcanic appearance. It is a long-back<xl ridge 
formed by tlie united ej(x*tionH of three or four (Taters, which 
have considerably defactal one another. Its highest summit, 
seemingly the result of tla^ last eruption, is nearly 1000 feet 
above the village of Lasehamp in the plain immediate‘ly 
below. 

On the north exists the greater part of a large oblong crater ; 
and a ciiiTent of lava, springing from its base, turns to the east, 
and covers a considerable si)ace enclosixl between the Puy and 
the opjK)site heights of granite. Overflowing here, on(i portion 
of the cmi’ent takes to tla^ left, skirts the hmo of the Puy di* 
Dome, and descends to Enval, where it joins that which derivt's 
froJI|the Puy de (\)libn» alr(‘ady nf>tieed ; the otln'r enters the 
little valley of Beaune, but disappeai-s befon' it arrives at Frmt- 
fredde, beneath the meadows of the low gixmnd it occn])ieH. 
The basalt of this current is cellular aud eoarsidy ciystalline, of 
a light grey colour, very similar to that of the Puy de Salomon 
above descanted, has a large dose of felspar in the com|x>sition (»!’ 
its l>ase, and imbedded ciystals of this mineral and of olivim;. 
A sejmration into rude columns is observable on some points. 
Another s(uui-(*rater to the left lias fiko lunitted a stream of itt\ a, 
which, a^hu* joining those of the Puys Lamoreno and Montebar, 
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two dependenc^ies of litischamp closely united to it, spreads over 
a part of the western 8loj>e. 

To the south of the Puy de liasehamp ^iw^8 an irregtdarly 
circular system of volcanic? cones, the prcxluee of many repeated 
eruptions within a small space, whicli in all probability succeeded 
one another very clofxdy, or raged at the same epcM?li. lliis is 
the most interesting portion of the whcdc? range to every observer, 
whether geologist or not. Tlie extraordinary character of tlie 
view from any one* of these pays iinprcjsst's it for ever on the 
memory. I’here is no spot amongst the Plilegrjean fields of 
Italy or 8i(dly wliich displays. in grcjatc^r peH'e(*tiou the })eeuliar 
fi?atnr(‘8 of a country desolated hy volcanic pheiiumf‘na. 

It is true that the cones thrown up around are partially 
woodc'd and in gcuicTal covered with herbage^ ; but the sides of 
som<? are still nuked, and tlic^ interior of their broken crat(‘rs, 
rugg(‘d, black, and scorititHl, as well as the r<K*ky Hoods of lava 
with whi(*li thc^y have loaded the plain, a freshne^ss of 

jiS}x?ct, such as the prcHliicts of fire alone could have? ]>reserved so 
long, ami oiler a striking pi(?ture of the ojxirations of this ehuneut 
in all its nicest tc‘rril)le cmergy.* 

The lii>it com* which ju’escuits itself coinmcuicing on the east is, 

44. T/ie Puy de Mercoeur, — It has a sniall crater on the 
summit, and is not oth<*rwise remarkable. 

45. The Puy Noir or de la Meye, wliicdi cKxnirs ne‘xt, has u 
large* semi-crab u* bfK) feet d(*ep facing the east ; from its interior 
proeexjd one, or rather two, of the most bulky lava-t*un*ents of the* 
Monts Dome. After covering a \xido space above Fontfredde 
with a sm of feldspathic lava, this up})er current stop there, 
and a lower bed of i)la(?k augitic lava shows itsedf from beneath, 
enters tlie valh>y of Theix, and oc?cupies the winding Ixid of 



Chap. V. 


AMPHITHEATRE OF VOfiJANW. 


91 


its rivulet as f&r fts Julliat, where it terminates a couiw of ten 
miles, perfonned witln a fall of 1700 feet Copiotis sjirings gush 
out at Foiitfredde from beneath the npi)er bed of lava. 

The scoria* of the Pny Noir aix^ exceeding dark coloured, 
and justify its ai>i)ellation. ^llie lower lava eontains frequent 
crystals of angite and olivine; and where the current has Ikhui 
obstructed by nx^ks of granite narrowing the gorge tlirongh 
whicli it flowed, an im}>erfe<*.t columnar (*onfigiiration may 1x3 
(►bs^^rved. 

40. Puy de Lad Solas or de la Graimise . — This (*ono encloses 
a widely breached crater. Its steep^walls of bla(‘k and crumbling 
scorite half surround an abyss, vvhii*h almost s^^^enis still to vomit 
forth an impfduons tommt of lava. This imnuxliattdy joins 
that of tlie 

47. Pny de la Vaehe ^ — a ruined crater, tin* exact r()nnt(‘r))art 
of the last puy, to which it is united by tlu* haw*. 

The whole apt)earance of these two remarkable hills forcibly 
(leTiioustrata that the sliowers of scorijo which creatcMl thiuii wen* 
thrown up previously t<:» t]i(* emission of any lava ; and tluit ibis 
siibstance, afterwards rising in a state ol‘ li(|n<*factiou through tla^ 
(liimney of the <x)ne, filled the funnel-shaped <‘avity of the crat*r, 
broke down by its weiglit the weakest sidi*, and ruHla'd forth to 
delude the surrounding soil. In tlie interior of the upjx^r part of 
th(* remaining (‘ircuml’erenc*!^ of tla^ Puy dt^ la Var*he, the |M)int 
to wliicli the lava in the crater is still nuirkcxl by a projecting 
ridge of light scoriaceous matter of a reddish ycjllow colour, rich 
in sj)ecular iron, and considerably decomposed by sulphun*ous 
vajxnirs ; apparently part of the frothy H<aim wlu(4i formed ujK)n 
the surfaee of the ebullient lava, and adht^red to the side* ol‘ the 
vase at the moment of its beitig emptied. 

A 8tojqx*r of basalt still chr^kes up tlie orifice lx*Iow, and 
conne<*ts its(4f with a vant current, which, lx 5 i ug swelled by the 
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addition of those of Las Solas and the Puy de Vichatel imme- 
diately opj) 09 ite, takes its course towards the south-east, and by 
damming up the clmnnel of two rivulets near tlioir conflueix(*e 
has given birth to the two lakes of La Paissiere and d’Aidat, 
the latto of which is a large and pictur('sque expanse of 
water.* From this point the stream of hua entered and 
threaded a narrow granitic gorge, and, swelling out again as 
the valley widens towards St. Satuniin, fill(*rl its basin com- 
pletely, and stopped wliore Tallend<‘ is now situated. The 
distan(‘-(^ traversed by the lava is about twelve mih^s, and the 
diffeivmce of hn td between ilfe source and tenninatioii 2230 feet. 
Near tJic sj)ot wlu^re the town of St Satuniin stands, a body 
of stagnant wah^r appears to have existed at tlie jKU’iod of tliis 
irruption ; foi- lMUi(*ath the* ImhI of basalt, then^ about forty feet 
do(*p, a stratum of clay shows its(df, containing an abundance of 
vegetable remains reduced to <diarcoal l»y the intense) heat of tlu' 
supt'riueumlxmt lava. It is remarkable that tli(^ (vhiy imme- 
diahdy in eoutuct with the basjilt is liard(*n{M],*aud divided to 
tJie depth of ten or tw<dve iiudies into small vertical }>risms, 
exactly imitating in miniature tlu^ columnar groups of basaltic 
j>lat4‘aux.t 

Tin* dicin* of La VH(*h<*. Ac(‘., is ]Mii-ti('iilarly mgged and 
bristling, m inde(‘d are those of all the puys of th(* soutluTu 
extremity of tie* cluiiu, — chara(*h*r they ow** to the prevalence 
ofaugite in tludr comjKisition ; while tlu* lavas of the northern 

equiv(»q\»o ii» frtMj[ueni inKtancow in the 
Velay; whore the <mUI ooiijunotioti of 
the«e different 8id)«tahceji, in wliich the 
aaine effect is ]>rodiiced by dii*octly 
opjHJAite cjinseH, wa^ rendered more 
striking by tbe e<.|naJly regular co- 
hiinnar atrncture of the clay, cuid the 
Imsalt which had harfiened it. 


* SidoniuH Ai>fdliuaris is siiid to have 
hftd hia habitation on its inuika. 

t It is cleiu' that the retreat wlueh in 
the one i» oftecitid by the of caloric, 
ia in the other caused by ita increase. 
The principle of fluidity in either ease 
diftappoara, and a conti'aetiou must ttdie 
place. 

1 observed the same sort of natural 
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pnys, as we have seen, are almost wholly composed of felspar, 
and consequently present much fewer asperities.^ 

Some of the scoriae of the Puy de la Vache appear to have 
suffered an alteration from the action of acid or sulphureous 
vapours ; they are found of various tints of white, yellow, blue, 
red, and black ; they abound in specular iron, which is also found 
to have insinuated itself by sublimation into the fissures of 
compacter lava-blocks, forming within them the most delicate 
dendritic ramifications. 

48. Puy de VichateL-—^\)iB cone has a regular crater sloping 
towards the north-east. Its lava mingles with the currents of 
La Vache and Las Sohis. 

49. Montchal. — A regiilar cone with a somi-cmtor fronting the 
uorth ; it is pirtly wo<xled. Its lava jaohably is <‘onccalcd hy 
that of 

50. Montgy. — llus pny has sent forth a considemble siream 
of lava from a crater l)rokon down towards the soiitli-east, exactly 
in the direction of ^lontchal ; which a|>p(‘ars to havt^ divided the 
stream into two bmnches. They an^ lost imim‘diat<4y under the 
ashes and other l(K>8e matters witli which the plain around has 
been strewed by snbse(pu*Tit (‘xplosions, and the vegetable soil to 
which their decoinjjosition has gi\ en ris(\ 

51. PourcJyaret. — A large* ami imposing eom*, th(^ most westr 
erly of the gi'oup. Its 8id(*s are steep ; tind on tlui summit is a 
wide but shallow crater. Lava has issuf»d from its north-wesb*ni 
bits©, and followed the slopt? of tla^ piat<‘au te some distance, in 
that direction. 

52. MontUlet. — ^A cre8eent/-shapc;d ridgo of little elevation ; 
Irom the semi-c^rater it ench^es prt»ceeds a current of lava, which 
tin ning to the right joins that of Pourcharet, 


* See p. <J5 dbfjve. 
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53. McmtjugJiat — ’lliis puy Btands by itnelf, and is one of tiie 
most regular of the (diain. Tlie crater is det^p and large. Its 
lava appears to have joined that of Montillot. 

54. Fuy de la Taufe — so named from the resemblance which 
it bears, in common witli many of the rest, to the labours of 
some giant mole. It has a crater breached towards the west, 
and its lava covers a considerable snriace on that side. The 
basalt of this current is remarkable for containing even more 
crystals of augite than that of tlie neighbouring puys. It is 
exceedingly chirk-colomed and compact. 

55. 50. Fuys de Bromsou and de Coinhegrasse. — ITiese cones, 
cJosely united, have craters open to the south-east, and fimiish a 
cummt wliich turns to the east and reacli(*s that of La 1 aupe. 

57, 58. Pays de la Rod(h and de Clialard. — The former is a 
hirgo hill appannitly produced by more than one volcanic mouth. 
It has a semi-crater facing the south, and gives birth to a ('urreut 
of lava which spniuds to the right and lel’t, rea(*]iing the village 
of Aidat, at one (‘xtremity of its lakt^ ^ 

llie 8(^orim of tlie Puy d(^ la Jh>d(l(‘ are remarkably rich in 
crystals of augite of tlu^ most perfect regularity, and the basalt 
of its (nirrent ecpially abounds in (‘rystals of this mineral and of 
olivine. 

The Puy de Chalard apj)ears to have been tlirown up by a 
lateral aj)ertiire, immediately after the eruption which created 
the Puy de la lloddo. 

59. Puy de Charmont — This cone has a large and deep crater 
broken down towards the south-east ; from the bottom issued a 
current of dark-coloured lava, but was prevented by a ridge of 
granite from reaching the lake of Aidat. 

60. Puy de VInfau or VEnfer. — A low but large crescent, the 
remaining walls of a vast (Tater, whose site is now occupied by a 
circular bog called La Narse d’Espinams from tlie nearest village. 
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The plain to the east and south is formed of ancient l)eds of 
basalt, and a violently explosive eruption has here evidently 
made its way through the continuation of these : their sections 
may be observed round tlie interior of the crater. A current of 
lava has been vomited by tliis opening towards the east. 

61. Puy m Montenard , — ^Tlie most southerly of the diain of 
puys belonging to -the Monts Dome appearing in our map. 
Its figure is irregular, tlie result of two neighboiuing craters. 
One of tJnmi is open to the south-east, and a coj)iou8 stretiin of 
lava has issued from it, coveting a wide space on the south and 
cast, and reaching to the bed of the river at Monne. lint the cul- 
tivation of the plain from wliich this puy rises, and the quantity 
of more ancient lavas wliich have flowed from the Mont Dore in 
its direction, renders it difficult to ascertain the boundaries of the 
recent currents with due precision. Although the continuous 
cl lain of puys ends here, another very recent cone and lava cur- 
rent, called Tartaret, occurs on the continuation of the same 
meridian at the^distance of about three miles. Ilut as that point 
is within the circuit of the system of Mont Dore, its desiuiption 
is post|)oned for the present. 

Volcanic Rocks the I^roduct of eakijeii Eruptions. 

The eruptions that produced the chain of puys just described, 
though far from being all contemporaneous, evidmitly Ixdong to 
a period during which the volcanic energy raged with |Kiculiar 
fury along the line tliey occupy ; a fury by wliich it appears 
have been completely exhausted, and which may 1x3 the cause oi' 
its substM^uent inertness.* 


♦ Eruptions which occurred within produced a chain of cones, some thirty 

the six years from 1730 to 173S in the in number, and a sea of lava, which 

island of Lancerote, one of the Canaries, deluged a vast surface, l^hese crateiv ♦ 
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But a close observation convincingly demonstrates that pre- 
vious to this era of intense activity eruptions were continually 
taking place within the satne isone, without any quiescent interval 
of sufficient duration to enable us to mark out a decided line of 
Siiparation between the recent and the ancient volcaiuc remains 
of tlie class that now occupies our attention. 

For the convenience of description, however, I have thouglit 
it nect^Hsary to draw an arbitraiy division iHitwet^u those already 
described as unquestionably verf/ recent^ and those to which we 
now prix'eed, which are of earlier prcKluctioiL 

The former have been inentioiiod in the ortier of their geo- 
graphical occun’cncie ; the cliaracter and ]K)sitioii of the latter 
will Ix) best understoxl if we consider them in the iuv'erse of 
what a]>}>ears to Ini tlie elu’onologieal order of their formation, 
<ummeiu*ing with the pnxlucts of the eruptions wlu(‘li s(‘ein to 
liavo iianuxliately preceded those already described in the chain 
of puys. 

'rh(^y consist of cuiTcnts, of basalt, of whicli the originating 
cones and (*rat(U’s either no louge.r exist, or are l>art]y obliterated ; 
which are more or less deniulcxl of their acconqmnying scorim 
or scorilied surfacc3s; aflected ]>y de<*omp(Jsition ; often divided 
and parcelled out into ivsolatel platt‘aux or peaks; or finally, 
which overlook valleys or ravines of considerable depth evidently 
excavated siiic’e. tlieir formation. 

(17. The Piiy Kongo near Chalucet, on the left bank of the 
Sioule, about two miles below Pont Gibaud, is one of the first 
connecting links between the recjent and more ancient enqitions, 
possessing tlie principal cli^cteristics of either class. It has 


opened KWcxseesively along a line stretch- fully by Von Buch and Sir C, Lyell 

ing nearly tlie length of the island; no (Piduciples, l8o.>, p. 436), and present 

doubt the direction of a great subter- a remju-kjiblo piuullel to tlio chain of 
' ranean fi«8ur©. They are deeoribed I'eceut volcanic cones of Auvergne. 
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burst forth from gneiss which environs it on all sides ; and a 
considerable cone, composed tliroughout of lapilli, puxzolaua, 
volcanic bombs, and scoiise of everjr fantastic form, still marks 
the site of its orifice. At the northern base of tliis hill fa(*iiig 
the Sioule, commences an enormous current of basalt, which 
evidently once flowed into and entirely choked the valley, 
extending more than two miles down the stream. 

ITie river has subsequently worn itself a new channel between 
this accumulation of basalt and its northern bank ; and the vast 
dimensions of this excavation eaten out of solid primary strata 
to the depth, in parts, of 50 feet below the level of it^^ former 
bed, upon which the basalt is seen to rest, evince the long con- 
tinuance of the erosive action, as well as its irresistible power, 
lliis amount of excavation can only be attributed to the river 
whk‘h still flows there, be(*ause the undisturbed and j>erfect state 
of th(i cone of loose scorim demonstratc^s that no denuding wav(S 
deluge, or extraordinary body of water lias ])as8ed over this spot 
sin(‘e the eruption. 

The massive clifls of basalt that beetle over the gorge thus 
formed ^have a striking aspect. The thi(*knes8 of the bed 
averages, perhaps, 150 feet ; its upi)er surface is levelj but covered 
with scorified protuberances, and, where it has not been forcibly 
brou^it into culture, as ragged as any Cheire of the Monts Dome. 
These portions of cellular and shaggy basalt are, however, 
merely superficial ; the interior and great mass of the current is 
compact, and remarkably divided into very small prisms groupt^d 
together in curved and radiated bundles. Beneath it is a bed 
of sand, gravel, and bouldered stones 8 feet thick, evidently tlu^ 
ancient bed of the river at the time' of its invasion by the lava-* 
stream, but now from 20 to 50 feet above the present channel, 
which the Sioule has since cut for itself through the gneiss 
beneath. In the latter rock several galleries have been opemed 



98 


MONTB DOME AKD LIMAGKE. 


Chap. V. 


below the lava, for the extractioa of lead ore, whieh oecura in 
veins of the i^prieiss. Some of these were worked at a very early 
period, probably by the Homans ; mtK;h oi*e is still extracted 
by a company recently formed. 

On some pcaiits of this current the prismatic is replaced by a 
spheroidal (‘oncretionary structure on a smfill scale, the basalt 
sejmrating at a toncrh into minute angular globules, rarfely 
exc(^oding the size of a j)ea, tlie “ pi^<?e8 s^parties greuues ” of the 
J^Vench geologists. There is not the least probability of this 
structure having been produced or even disclosed liere by 
decjomiK>sitioii ; <.)u the (contrary, large liorizontal masses of this 
nature alternate with others that are prismatic on a pro])or- 
tionately small scah^; the latter modification appearing to 
pass into the former by the sole diminution of the axes of 
condensation. Whem the basalt is seen in immediate contact 
with the su))jKjrting gneiss, this last rock has suflered a partial 
disintt^gration, and is stained of a bright red colour to the depth 
of a few inches. 

In its luiueralogieal characters tlie basalt of (^halucet re8eml)les 
soratj of the most ancient varieties ; it is coiujwict, het^y, of a 
dull as])t‘(*t, a dark colour, and without any apparent imlKMlded 
crystals. It frequently envelops fragments of granite and 
nliea-slat<^ (‘ousiderably altered; and 1 have found amoiigst 
its st'oria^ bl<K*ks of a porphyry similar to that of Cliateix near 
Clermont. 

68. P^y ch Charade, — K considerable granitic eminence on 
the wesfrjni edge of the plateau. Its summit is covered by a 
masave bi^d of basalt, prolohgiug itself with a rapid slope towards 
the east till it is iuteriupted and (.concealed by the more re('ent 
vohmnic cone of Graveueire, which appeai‘s to have exploded 
from Inmeiitli it. 

On the opposite side of this hill, and at a lower elevation, tlie 
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same bed of basalt reappears, and is easily recognised by its 
peculiar characters: it immediately encounters the still more 
ancient basaltic rock called the Puy de Montaudou,* and is sepa- 
rated by it into two branches, which reiuiite btdow, and Ibllow 
the slope of the hill as far as the level of the plain. 

A few scoriae arc obsen’^able on the summit of tlie Puy de 
Charade, suiticing to tnark it as the site of an eruption, but no- 
thing resembling a cone or (u*atcr. The basalt contains very 
large crystals of augite and nodules of olivine, has a dull and 
It^aden asf>ect, is considerably decomposed, and assumes a fre- 
quent division into spheroids of a foot or more in diamettu’, 
which desquamate in concentric laminao ; yet, notwithstanding 
these numerous characters of great antiquity, its disposition in 
the form of a current of lava descending from the granitic 
heights into the main valley below is so evident, that M. lia- 
mond felt obliged t(f rank Charade in the class of modern 
volcanos.'t’ 

The granitic sides of the mountain must, however, have wasted 
prodigiously, and the deep and wide ravines f)n either sirie 
been altogether formed, since tlie dej)osition of this lava-l)ed, 
which now hangs over them in a rocky ledge ; whih their 
sloping sides show them to have Ix^en excavatcul gradually l)y 
running water. Moreov<?r, the main valley into which the lava 


* See Plate I. The ba«alt of the Puy 
de Montaudou iw very compact, 
gmined, hard, and black. It occasionally 
contains small granular cry stain of fei- 
aj>ar resend >ling those of Egyptian por- 
phyry, and grains of peridot. The puy 
is a mere conica,^ rock, of which it is 
difficult to ascertain the structure, from 
the vegetation which clothes it. Some 
rude prisms show tlneinselves at the 
summit; and to the west it may be seen 
to rest on the ireehwater liujest<me, the 


strata of which are much conftised an<l 
tilted up at the line of junction. I pre- 
sume it to be a dyke of basalt protruded 
on the Bf>ot from beneath the tertiary 
stmta close to their junction with tho 
granite. It is remarkable that this 
protulwjmnce has evidently divaricate<l 
both the old lava-cuireut of Charade 
and the more recent one of Oraveneire 
in their descent from the western 
heights behind it. 

t Nivellement de» Plainer, JHlo, 

n 2 
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of descended, almoet to the leyel of the present plain, 

mturt have existed pretimis toithe excaraticm of these tninoer 
vsdle^g, aid eohseqnenlly it & impracticable to assume the 
fbttnation <rf the yallej^ of this district in general as constitntinf 
an epoch or as matlting any fixed period Further proofe of 
this fact are to be met with on many points, as well of Auvergne 
as of the Velay and Vivarais. Their ^dence will be dis^ 
cussed as we go on. 

69* Puy de la liotdade. — bed of basalt remarkable for its 
uniform separation into very complete spheroids, surmounting a 
small calcareom hill a few yards above the rivulet of Boiseghoux, 
and nearly on a level with the plateau formed by the more 
recent lava of Graveneire on the opposite bank. This might be 
supposed part of a secondary current from Charade, but that in 
mineralogical characters it differs materially from the basalt of 
that mountain. Its little elevation above%he plain demonstrates 
the comparatively recent date of its formation. 

70. Plateau of CMteau-yay . — ^Aii isolated bed of basalt 
covering a wide extent of the calcareous freshwater formation. 
Towards the Limagne it rises from the plain to an average 
height of 4o0 feet ; but on the south-west the plateau formed 
by the lava of Jumes (lO) equals it in elevation, and imitates 
it entirely in disposition and structure. The productive cause of 
the one is so evidently that <rf tlie other, that it is impossible to 
escape the conviction of their identity of origin. It is* equally 
(dear that the more complete insulation and greater elevation 
of tlie fonner above the plain ^is owing only to its having been 
longer exposed to meteoric erosion. 

This current apj)ear8 not to have had its -source on the 
granite, but at a short distance from the limit of the two forma- 
tions ; and the site of its crater is still attested by the tumefied 
and cellular nature of the basalt of the north-west extremity. 
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by tJie scxKijIbd mtmee, and), above all, by tbe numerous lavs* 
drofH OP vdbantc Mite (fua inedible ngn ef an eruplive vent), 
This ^^toglilpi^Tided ]^mt of the 

^nd &om lienee it i^lopes.giitdwl]^ toward^ the south 
aind east It is generally modified into rude columnar prisms» 
which in parts evince by deccunposition a i^ieroidal concre- 
tionary structure, and in others divide either into massive tables 
or slaty laminaB, between which arragonite is often found crys- 
tallized. 

71. Plateau of La Serre ,* — This remarkable sheet of basalt 
owes its chief interest to the circumstance of its remaining almost 
entire^ and exhibiting in cousequence that peculiar disposition 
wliich would be assumed by a stream of fluid matter descending 
an inclined plane, and occupying tlio lowest levels, although it 
now forms the capping of a liigh hill-range. 

1'hat it flowed as a eurrent of lava is moreover attested by the 
s(*oi’ia) upon which the bed of basalt rests, by tlio scorific^d and 
cavernous masses which still remain on its surface, but which 
adhere* to and form part of the compact and solid rook bellow, 
and by the site of the vent wlu(*h i)roduced it Inking still cognis- 
able on its highest extremity. 

On the otlier hand, this basaltic bed has all the (‘haracteristic 
features of the more isolated and hitherto contested j>lateaiix.t 


* See Plate I, 

t It must be remembered that at the 
date of my examination of this country 
(1821-5) the contest was still raging 
between Neptuuians and Vulcanista as 
to the igneous or aqueous origin of the 
fleets! traps, and that even those who 
admitted their igneous origin still in- 
sisted that all the flat sheets of basalt so 
frequently found capping high plateau- 
shaped hills were formed under the sea, 


and in totally different circiimstariceH 
from those characterising a recent vol- 
canic sub-aerial eruption. I have re- 
tained in this edition some passages like 
that above, in which these doctrines, 
now all but exploded, are controverted, 
because even yet the fallacy, I believe, 
is scarcely extinct that hori7.ontal and 
extensive sheets of basalt are almost 
necessarily of jwibaqueous origin. 
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Its elevation varies from 850 to 400 feet above the water- 
channels of the valleys on either side : and a branch of it, cut off 
and separated from^he main current by a subsequent excava- 
tion, has assumed that conical fonn so general amongst basaltic 
remains, and wiiich the waste of ages tends to reduce all, and 
crowned by a ruined fortress, called Montredon, imitates exactly 
the Stolpens and Koenigsteins of other basaltic? districts * 

The current of La Serre originated in the granite, and the 
considerable moiety of its extent rests upon that rock, fee 
nathainder on the freshwater limestone. Its western summit, 
called the TSte de la Serre,” or Pty de Nadailhat, measures 
3461 feet from the sea-level. It terminates to the east in a 
projecting tongue of liill, the point of which has suffered a 
partial separation from the rest. On this j>omt stands the village 
of Le Crest, at an absolute elevation of 2044 feet, giving a 
differtUK'e of level between the two extremities of 1417 feet, 
with a direct distanc^c ot* rather more than six miles and a 


This prooesH has been ropoated ou 
numberleHS points of Auvorgne, where 
fUrnput at every stop we meet with isolated 
and conical i)eaks, each consisting of an 
immense group of basaltic columns coin 
verging towards tlio summit. All of 
these were seized on in turn for the 
sites of fortiesses, in those times of 
anarchy when »m inaccessible position 
was the necessary condition of security 
to person or pmiierty. Such were the 
CJMffclea of Mont-rognon, Montredon, 
Hont*rodeix, Mont-oelets, Vodable, Us- 
eon, Nonnette, Burou, Mozuu, Murol, 
Vondeir, ]3onaevie, Mercccur, Ihois, 
Merourol, &o. &o. From the number 
of these sti*onghoJds and the almost 
impi-egnablo natiire of the greater part, 
the feudal tyrants of Auvergne out- 
lasted those of the rest of France; and 
it was not until the ministry of Kiohelieu, 


and the vigorous reign of Louis XIV,, 
that a final check was given to their 
career of violence and rapine. Many of 
them were judicially condemned and 
executed at Clermont by a sj^cial court 
held thc.e and called I^es Grands 
Jours,*' a fate they w'ell merited. 
Orders were then issued for the de- 
molition of all the chfi-teaux-forts of 
Auvergne, and little now remains of 
them but the foundations, and some 
fragments of their massive walls, which 
wore generally constructed of basaltic 
prisms taken from the peak itself, and 
laid horizontally. Puzzolana was mixed 
with the mortar used in these con- 
structions; and without the binding 
quality communicated by this ingre- 
dient, probably no cement would have 
hiken effect on the smooth and iron 
surfaces of the prisms. 
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quarter. Tlie iBclination therefore of this bed of basalt eorre- 
sj^KHids almost completely with that of the two veiy recent lava- 
currents wliich have flowed down and now occupy the l>ottoms of 
the valleys on either side of it ; the one proceeding from the 
l^uy Noir, the other from the group of clones about the Lake 
Aidat moreover, the distance to which it readies is about tlxe 
same as in their cases. The parallel between the older and 
newer basaltic currents visible in such close approximation is 
complete and highly interesting. The only essential difference 
is that of position ; the one occup}Tng the summit of a long hill, 
the others the bottom of its lateral valleys, but yet on many 
points even there forming plateaux which have acquired already 
a very considerable elevation above the actual river-channels. 

The surface of the plateau of La Serre is not a uniform slope, 
being broken by tliree declivities which have the appearance of 
steps. Two of these are over the granite, and another at the 
line of contact of this and the freshwater formation. They were 
probably occasioned by inequalities in the granitic surface here 
and there opposing a temporary check to the currcmt. The jxxrtion 
wliich rests on the freshwater strata is sm(X)th and lujarly level. 

It is worthy of remark that on each side a transverse ravine 
is foimd near where the teiliary sedimental beds rest on the 
primary ciystallines, and a depression exists on the surface of 
the plateau, along that line, the basalt having been alreatly 
partiaUy undermined there by an excavation sajiped tlirougli the 
strata of friable sandstone wliich interv^eno between tlie cal- 
careous formation and the granite. In jtime, no doubt, an entire 
sejmration will thus be effected, and the tmsbim portion of this 
liill will resemble the many others around, wliich have lost their 
coimection with the primary heights. 


* See p. 92-a auftru. 
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The basalt of this plateau is from 50 to 100 feet in thickness. 
Though in general amorphous, or cleft by irregular vertical 
seams, yet on some j>oints, particularly near Le Crest and at 
the Castle of Montredon, it exhibits very beautiful columnar 
groups, 'llie current Inis here been eatfjii into by deep ra\dnes 
which disclose its intfunal structure, and in all probability the 
apjmrent absenf^e of this regular configuration !n the remaining 
jmrts of the plateau is only superficial. 

Upon the whole, this hill is very instructive, as a t}^ of the 
formation of basaltic }>lateaux in general ; one of those valu- 
able links whi(*h establish a relation between roc^ks aj)parently 
remote in geological jK)sition; one of the intermcMliate grada- 
tions through wliich a current of lava, on its first pnKliietion, 
occupying the bottom of a valley, passes in the lapse of ages, 
and in virtue of the great resishim^c} it offers (and lends imibrella- 
like to the strata beneath) to thti downward wash of rain, into the 
massive and tiibular ca])ping of an isolated and lofty mountain. 

72-7 .‘1. Lcb Cotes de Clermont and Chanturgue . — These cal- 
cariMius hills, on(*(> evidently unitol, and separah^d now but by a 
sliallow ravims ur(^ crowned with a bed of basalt, in nature and 
position very similar to that of (^hateaugay ; but its height above 
th(3 })lain is greater, and it has sufh^red more from waste, appa- 
rtmtly in consequence of its superior antiquity. 

It lias a gradual slope from the neighbourhood of the granitic 
esc^arpment towards tlio centre of the Limagne, and appears to 
have flowed as a lavan'iirrent from the heights which rise on 
the north-west of Durtol : perhaps it may have been once con- 
nected with those remnants of basalt wliich rest ujx)n the granite 
in the vicinity of the Puy Channat, but which have lost all traces 
of scorif© or cellular parts. 

74. Plateau de Prudelle , — A mass of basalt, which crowns a 
granite promonhiry inq)ending over tlie valleys of Villar on^the 
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south and Gressinier on the north, and tenninating in an abnxpt 
escarpment towards the east. ^ It appt^ars, however, to have once 
extended some way down the steep slope in tliis direction, for 
many jwrtions of a similar basalt are to be found in situ amongst 
the vineyards which clothe its declivity, 

The cone whence this current flowed still forms a projecting 
knoll at its western extremity, strewed with l)omb-shaped scorisB, 
the <‘a\itie8 of which contain delicate stalagmitic concretions of 
quartz, the fiorite of the French mineralogists. It is this liilloitk 
which occasioned the division of the current of Pariou ((>). 

At the |X)int of contact of the granite and the basaltic bed it 
supports, is seen a layer of scoriae, so far doc()in]K)sed as to bo 
<ait with a knife ; their cavities are filled with a w hite and brown 
bole of a waxy consistence. The basalt has soparatcid on some 
j)ointsmto very regular juisms of fivc^ or six sides, wtiicli (exfoliate 
by decomposition in slaty lamina at right angles to their ax(^s. 

The ac*companying engraving gives a view of the position of 
this plateau (on the left) hanging over the steep granitic gorg<^ 
of ViJiar. Beneatli is a Koman road, of which the old basal ti(^ 
j>avemeiit is still entire ((tailed lo Cliemin F(ure). It is fVurned 
ujxm the surface of tlie comparatively recent lava-current de- 
s(‘ending from Pariou, since the flowing of whicli, however, the 
ravine on the right has been worn away hiore tlian 150 feet in 
deptln It is evident that the entire gorge has been excavatcnl 
since the basalt of Prudelle flow^ed upon the surface it now 
covers, wliich must then necessarily have been the lowest level of 
the vicinity. Here again is a most instructive collocation of the 
older and recent lava-streams, telling the same tale of the gradual 
erosion of the valleys of the district by causes stiU in operation. 

Though the current of Prudelle has every ap}K3arance of 
being single, it consists of two very different species of basalt. 
That of the western extremity is remarkable for the numerous 
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anil ]iodi4^ ^ yeDow and red olivine it encloses. That to 

th© 6fik«fc has in plac^ of this minei^ confused crystals of augito 
and <!«Mnpact felspar, disseminated in a base which has all the 
clmracters of a fine-grained dolerite. 

75. Puy airm (A. E. 2888.). 76. Puy de Jussat. 77. (?er- 
gmia , — consider these thrcH) eminences, all based on the fresh- 
water limestone, to have originally fonncnl a single plateau, 
capped by a current of Imsaltic lava procje(»ding from the neigh- 
bouring primitive heights, probably from the Puy do Berze (79), 
(See Plate 1.) 

ni(‘y are now partially 8e})arated from eadi other and fi*om 
the granite ; Hkj first has wasted to a eoui(*al clushT of prisms 
eonvergiiig towards tlai apex ; * the second to a (*r(*st<*d ridge ; 
while th(^ broad plat(‘au of(iergovia still (K*eupioR an extond(‘d 
Hurfa(H‘, whicli tradition and history unite* to fix on as the site of 
that eity of the Ar\ enii which Cfcsur and his legions so long and 
vainly iM^sieged.t 

(lergovia is as iuter(‘stiug to the geologist as to the antiquary. 
On the southern and western flanks thi(*k stratii of silief‘ous 
indusial limestone abomuL The eastern fa(*e oilers a distinct 
oxampI(^ of the alternation of basiiltie (‘lUToiits with the calea- 


* This peculiar disposition of the 
pmnis, so evidently ada)>tod to protect 
the mass they constitute from the de- 
structive agency of rains and frosts, will 
l»e found on observation to be the cause 
which hiu! preserved throughout all 
basaltic regions so many isolated and 
conical hills of this rock. I do not re- 
member .to have met with one of this 
nature in which it was not easy to trace 
such a structure; and this fact imitea 
itself to tlie many others pix-csented to 
the eye and understanding of the geo- 
logist by every great mass of mountains. 


which tend to force upon him an over- 
whelming conviction of the vast ivnount 
of ikwuldtion of the sufynt-marine por^- 
tion!< of i he sur face of the earth, ffuit has been 
effected the u'nstifuj powers of tJie me- 
teoric eujents, since its emergence from 
the ocean. The great height of the 
calcareous stiAta at the Puy Giron 
(*2800 feet, A. 10.) is remarkable, 

f Roman bricks, ainphone, medals, 
and Gaulish jiies and arrow-heads, in 
jade, and , serpentine, are frequently 
found on this plain. 
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ITwo #ept«viBes bare 
thoi^ open secticmB of all Its beds. baseoon* 

skts, lilse Ibe {^«in bxw which it lises, (^thhl homontsi strata 
of wh^ marly limet^one. At ahont two^fiiiids of the whole 



7, Kttslem Face of Gergovia, showing its two Heds of Basalt (1, 2), and the stralifled Calcareous 
Peperlno between them. 


elevation oociu’s a massive horizontal bed of basalt, in some parts 
40 f(‘et in thickness, which apin^ars to have moulded itself on 
the sti-ata lKdo|f, and upon the surfac^e of which other calcareous 
strata have been again deposited. 

Tliese, liowevfT, though distinctly stratitied, and udtli a general 
toTidency k) horizontality, are far from being as regularly dis- 
posed as the inferior limestone. "Jliey are frequently distorted 
and confused, and occasionally interrupted by narrow horizontal 
venous masses of basalt, winch appear to be ramificat^ns from 
tht^ upper bed of great thickness, which surmoutits the whole and 
forms the sii|)erficie8 of the plateau. ITie calcareous strata thus 
included between the two beds of basalt are tliickly interspersed 
vfwith volcanic ashes and scoriae. A few tliin^ strata of compact 
yellow limeshme may fomid apparently free from extraneous 
substances, but the general mass is ratlier a calcareous pt*perino 
tlian anything else. It is in parts veined with semiopal, and 
contains masses of siliceous limestone. 

The lower bfid of basalt projects far beyond the upj-ier, appear- 
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ing to have been originally more extensive ; and those portions 
wliic^h cap the cah^areous hills above Aiibieres, Perignat, and 
Chaniionat, must have belonged to this bed, which, whether 
erupted on the 6j)ot or at a distance, is clearly prior in date to 
the strata of calcareous peperino above it, as was remarked in 
an earlier page, and was produced at a time when the fi-esli water 
lake was still depositing its chalky sediment. It is in some 
parte very regularly prismatic, in others amorj>hou8 ; is of a dark 
colour, dense, hard, and sonorous ; contains minute scaly crystals 
of glassy felspar, and some calcareous infiltrations. 

'JTie line of contact of this bed of basalt and the supporting 
stratum of marly limestdlie is well defined, and specimens of the 
smallest size may be taken from it, of which one half is compact, 
brittle, and black basalt, the other a white limestone efiervescing 
strongly with acids, and apparently uninjured. Xhe basaltic 
masses whi(;h occur in the intermediate calcareous strata are far 
from being so distinc^tly separated from tlie en^loping matter. 
The one substence, on the contrary, seems almost to pass into 
the other by a mechanical intermixture efiected when both were 
of a very soft, if not fluid, consistence. 

The upper plateau of basalt rarely presents a prismatic division 
on a large s('ale ; but more frequently a tabular structure. It is 
on some^ ix)iiits extremely cellular ; the vesicles having been 
«ubs(^quently filled by crj^stallizations of carbonate of lime and 
arragonite, so as to give it the character of a very rich amyg- 
daloid. 

78. Mmtrognm^ — K conical eminence of columnar basalt^ 
, crowne<l by tlie ruins of a feudal fortress, and resting on the 

freshwater limestone. It is probably the sole remnant of a 
plateau formed by a branch fi-om the current of Gergovia. 

79. Puy de BerzL — A salient eminence of the granitic plat- 
form ; the site of an ancient volcanic aperiiire, for its summit is 
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liicMy strewed with cellular basalt, scoriaB, and ‘‘ bombs which, 
aowever, have an aspect of great antiquity. It was, in all pro 
bability, from this mouth that the currents of Gergovia, Mout- 
pognon, &c., proc^ded. Their comparative elevation tavours 
this opinion. The Puy de Berz6 measures 3*210 feet above tlie 
sea ; the Puy Gii'ou, 2702 ; and the western summit of Ger- 
govia, 2490. The eastern extremity of the last hill is much 
lower, the whole surface sloping gradually in the supj)Osed direc- 
tion of its flow, L e. from the granitic shore of the lake towards 
its centre. 

80. Basalt of St O-eneM de Ohampanelle . — This current occu- 
pies the bottom of a depression in tlie primitive })lateau tlm»ugh 
which mils a small rivulet from the village of Chatrat to tliat of 
8t. (ienest. In its position, consequently, it agrees with the 
lavas of the recent puys ; but since no cone remains to mark its 
source, and it has evidently suftered much degradation, it must 
c<*rtainly he prior in date to all these. It is imjieihictly columnar, 
and ill paits scqiarates into minute angular globules ; but the 
cinmmstauce most remarkable in the basalt of tliis current is the 
large projMirtiou of quartz which enters as an ingredient into its 
(H)m[) 08 ition. This substance is very jiartially distributed, (X*.- 
curriiig in much greatc^r abimdance on somo parts oflthe current 
than on others, and prest^rits itself in three mcxles : 1, as visible 
grains, or imperfect crystals, imbedded in the base ; 2, as a con- 
stituent part of tliat base, which observed through a weak lens 
apjK^ars to be a gninitoidal mixture of quartz, felspar, and augite ; 
8, in distinct and frequently large veins, more or less free from 
augite, sometimes entirely pure, of a greyish-wliite colour, and 
similar in disposition and aspect to the veins of quartz so common 
in Lydian stone, clay-slate, &c. This is the only example of a 
quartzose basalt I am acquainted with in Auvergne. 

81. Buy de Chatrat 82. de Paeredm , — Granitic emi- 
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Bences capped by tesalt, probably remnants of the same cur- 
rent, bnt certainly distinct from, and anterior to, that last 
mentioned. 

83. Fuy ck St Sandoux, (A. E. 2822 feet.) (“ Bamire ’’ of 
Ilainond.) — A basaltic*, platc^aii, still more eleyated bnt less 
extensive than tliat of Gcjrgovia. It might perhaps be ranked 
among the dopfindencJes of the Mont I lore ; but as it forms a 
very cionspicuons object in all views of the Monts Dome, and 
enters into our map of this range, its chiscription may more 
appropriately find room here. 

It ocxmrs on the limits of the granite and freshwater forma- 
tion, resting in part on eac^h. IVlore than one current ap|)ears to 
have contributed to its formation. Unit which shows itself on 
the surface of the plateau is remarkcible for presenting a com- 
plete transition from a coarse-grained doleritcs composcid of 
eompacjt fels])ar and large crysbils of augite, to a perfectly 
homogeneous basalt, lliis change is effected both suddenly, so 
as to cmtor into the comj>ass of a small s|x^cimen, and gradually, 
the crystals of augite and pitchers of compact felspar diminishing 
in size, and the lattcu* l>eing finally superseded by olivine. 

84. Plateau of St. Saturnin . — A basaltic bed entirely on the 
calcureous soil, and at a lower level than that of St. Sandoux ; 
but yet, jxuhaps, a bmnch of the same euxrent. On the south- 
east, immediat(^ly above the Chateau of St. Sandoux, a portion 
of this Ix'd has assumed the figure of an enormous spheroid, 
composixl of columns diverging from the *centi’e of the r(x*k, 
near which they are clos(>ly united, to the eircnimforenc'e, where 
a considerable space is left iK^ween them. The columns are 
very regular and jointed. On other points the basalt of the 
same bed exhibits a tabular configtiration, 

85. Ptiy (f Olloix. (A. E. 8343 feet.) — A conical eminence 
of basalt which appai'ently is a fmgment of the same cur- 
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reui ftg the Pay da St Sandoux. It encloses lairge knots of 
eliTine. 

ITie great comparative elevation of these last three basaltic 
eminences is remarkable. M. Kaulin * considers that an eleva- 
tor)^ movement on a line transverse to the general axis of the 
neighbouring mountain ranges has raised them, as well as the 
granitic and tertiary beds on wliic-h they rest since their fonna- 
tion. Tins notion will be discussed in a later page. 

S(h Chox de Corcm. — An extensive plateau of basalt resting 
entirely on the freshwater strata, and overlooking the Allier 
from its eastern extremity. On this side, immediately above the 
village of Coran, rises a vast range of basiiltic colninns, the upper 
portions of which sliow a tendeiu'y to thi spheroidal figure. The 
soutli-west^ru part of the plateau is covered with scorim and 
volcanic bombs, excieodiiigly fresh, and apparcuitly c^jected by a 
later eruption which burst through the more ancient basaltic IkhL 
A circular cavity, about 30 feet in diameter and 10 or 12 in 
deptli, appears to be the only crater left by this recent explosion. 
Its inner walls are perpendicular, and consist of scoriform masses 
of basalt, uncovered by any accumulation of lapilli or puzzolana ; 
an inconsiderable current of very cellular lava seems to derive 
from this point, and clothes the southern slojx) of the mountain. 
The many fi’agmcnts of granite imlx^dded in its scioria? demon- 
strate that tliis eruption, though undoulitedly of a much later 
date than the basalt whicli forms the surface of the plateau, 
originated fai* beneatii tlie calcareous freshwater strata which 
compose tRe hill These strata (contain veins of gypmim and 
pyrites, interspersed with bitiunen or sulphate of barytes. 
Thougli generally horizontal, on some points they show consider- 
able disturbanm, and pass into |>ej)erino. The Puy de Corau is 


♦ Bull«tin XIV., p. 657. 
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worthy of mixoh attention, as including the products of eruptions at 
distinct and very distant ejXK^hs ; its scoriae abound in octohedral 
crystals of oxydulous iron, in fiorite, and crystals of hornblende 
similar to those of the I’uy Channat, but far larger. Some are 
nearly the size of the fist. They are occasionally perfect ; but 
in general their exterior is rounded, and the angles blunted as if 
by a partial fusion. 

87. Puy de Oornm . — Two remnants of a basaltic current are 
found upon this extimsive and nearly flat calcareous hill ; the 
remaining siuiace of which is mostly covered by a thicjk bed of 
boulders of* granitic and vol(*anic rocks, and was obviously at 
one time the channel of the Allier, although elevated between 
400 and fifK) fe(?t above #ii8 river’s actual level. At its base the 
marly limestone passes on some points into j>e|>erino. 

To tlie east of the Allier, between J\)nt de Chateau and 
lHKoir(‘, a (toiisiderable number of other plateaux and j)eak8 of 
basalt may be obseiwed, (tapping eminences both of the freshwater 
limestone and of the* low granitic range between the Dore and 
the Allier, against which this formation. abuts. These are the 
remaining sf‘gments of very ancient currents ; their scoria? luive 
generally disappeared ; and the jmints they derive from, as well 
as their (connection, if any ever existed between them, are with 
difiiculty to be traced. The space tlirough which tliey show 
tliemselves is not very extensive, and may be considered as a 
short, Imiid enclosed b(4ween the Allier and the meridian of Mozun. 
Nearly aU the remarkable bills of calcnreous peperirib described 
above as part of the freshwater formation of the Limogne are 
also found near these limits, llie direction of this volcanic line 
seems to preserve a parallelism to that of the Monts DSme. 

The most remarkable of these basaltic remnants are the Pays 
Btefiit, Dallet (already noticed, p. 15), La Eoche Noire, St. 
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Remain, Turluron, and Si Hippolyte, which are based ii|x)n the 
tertiary strata ; and the Pi(‘s do Buron and Mozmi, which rest 
in part on the primitive soil. They present no peculitir fea- 
tures, and therefore to describe tlioin in detail would only bo to 
repeat what has been said already of the sinjilar rooks in the 
immediate vicinity of the I^lonts Dome. 
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• CHAPTEK VI. 

REGION II.— THE MONT DOES. 

§ 1. General Outline of the Monj Dore * 

Ah yet wo have found tlie primary soil concealed but by occa- 
sional maHsos of volcanic rocks, between wliich it crops out at no 
very dishint intervals. But I have now to describe one of those 
inountainouB excrescences which have c‘overed its surface to an 
(^xt(uit of many miles in diametm*, and elevated themselves to a 
proportionate height above its levtd. 

T\m) Mont Dore, th(3Ugh not the most considerable of the three 
in ])ulk or extent, attains the greatest absolute elevation. Its 
high(‘st point, the Pic de Han(*y, is given by Bamond as ()2r)8 
foot, ex<*(HHling that of the (/’antal by 128 feet. Its figure will 
Ih^ b(^st understood by supposing seven or eight rocky summits 
grouped togidher within a I'ircuit of about a mile in diameter ; 
from whence, as from tla^ apex of a flattened and somewhat 
irregular coik\ all the si<les slo])e more or less rat)idly, until their 
iiudination is gradually lost in the high plain around. Imagine 
this mass deeply and wichdy (aiten into on opposite sides by two 
principal valleys, (those of the Dordogne and of Chambon,) and 
furtluT furrowed by about a dozen minor water-channels, all 
liaving tlieir sources near the central eminences, and directing 

♦ The Mont Dore, anciently Mou» properly 'written Mont tVOr, See Ra- 
Duranius, derives its ap^iellatiou fn»m moud, yivelkmmtt dcs Plaim^s ; Mem. 
the stream cailed ivr Ihn'o which rises de Rlnst, IS I,:*, 
on its summit, and is therefore im- 



Chap. VI. 


GENEBAL OUTLINE. 


116 


themselves from thence lo every point of the horizon, You will 
then have a rude but not inaccurate idea of the Mont Dore. 

It is barely jK)ssible that some mountain, not volcanic, may, 
by long isolation, or accidental circumstances, have assumed 
somewhat of tliis form, but the additional peculiarity wliieh 
the ]\Iont Dore and Cantal share witli .dlltna, the Peak of 
I eiieriffc, Palma, and all other insulated volcanic mountains, is, 
that the rocks of which each is composed exhibit themselves in 
bc^ds every way^dipping off from the central axis, and lying pa- 
rallel to the external sloping flanks. Tliis singular disposition 
would induce us h priori to conclude these mounhiins to b<3 the 
remains of vast volcanos. J’he idea is of course confirmed, when 
we discHiver on examination that they consist of‘ prodigious lay^ers 
of scoria), pumice-stones, and their fine detritus, interstratified 
with beds of trachyte and bas^xlt, which bear the stamp of an 
igneous origin, and descend often in uninterniptcul (currents, till 
they reach and spread themselves over the platldrm around the 
bas(^ of the mountain. 

It is tnie that no regular crater remains on this summit. It 
would be ii-rational to expect one in a volcanic mountain which 
exhibits so many other proofs of having been long and violently 
attacked by the agents of dilapidation since the extinction of its 
fires. 

Ilie ^gmeutary ejections of its vent have gone in great part, 
to form the immense conglomerates that clothii its sides and 
accumulate at its foot. Its more durable productions, its lava- 
cnuTents and some consolidated breccias, have more successl'ully 
resisted the wear and tear of ages; and their liighest extremities 
still bristle in elevated peaks over a circns-like gorge, wliich 
occupies the very heart of the mountain, and was probably the 
site of its central ^crater, but which now, branching out into deep 
and short roc*eases, foimis the upper basin of the pn'ncjipal valley, 

1 2 



110 


MONT DORE : 


Chap. YL 


and the reeipient in which two mountain rills, the Dore and 
Dogne, unite at the source of the noble river which from thenci^- 
forward bears tluar joint names. 

If th(‘ nuih^rials of a volcanic mountain were arranged in any 
Soi*t of uniformity, the valleys which have reduced the Mont 
J lore to a nn^re skeleton would exhibit its constitution in the 
most sjitisfactory manner ; but as might be expected, the gections 
tlu^y olh^r disclose only vast and irregular layei-s of tuft* and 
brectuas, mingled with repeated or altm-nating curij^nts of tra(*hyte, 
clinkstone, and basalt, and traversed by numerous dykes of the 
same rocks. ^ 

Jlie ojjposite sides of each excavation generally offer con*e- 
spending sections, the wimo beds being visible at similar luM'ghts 
on both declivitic's, but varying occiisionally in thickness. This 
is universally the case in all Hie narrower gorges near the bast^ 
of th<! ni(»nnt4iin, where the diminished slojie (*ausf^d the lava- 
currents to increast' in v^dth as mneh ns in length; and in these 
situations tlu^ same IxhI or series of l>e<ls often extends over a 
surta(‘(' of many square mih^s, forming a snceession of va*st plat- 
forms, with a slight, and, towards their termination, scarcely 
perceptibh ‘ de( dinatic ai. 

On (‘xaiuiniiig the ciUTcnts which comjiose these distant 


* Were the cauHes which occasion the 
activity of to cease, this volcanic 

mountain wonhi before the lapse of many 
centuries assume the chief characteristic 
features of the Mont More, Even now, 
its sides are fiunowed by deep and vast 
valleys produced by eturUiCiunkes and the 
rapid descent of tori'enis of rain. The 
beds of lava of different epochs may be 
seen forming numerous pseudo-strata 
one above the other, and con'espouding 
on the opposite sides of these valleys; 
the most remarkable of which in this 


i 

respect is that of Trisoglietto. See Fer- 
rara, Des('ris:ioM dcir Etna, 1818. 

It appears that the flanks of the Peak 
of Teneriffe are yet more deeply iu- 
toj-sected by rents and ravines; and 
M. Escobar is saM to have counted 
above tUO strata of different lavas and 
beds of pumice on the sides of the valley 
of las Guimehas, N.W, of the Peak. 
See too the description of the Islands of 
Palma and Madeira in Sir C. Lyell’s 
Manual, ed. 1855, p. 498 ei seq. 
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plateaux, they are found to consist of basalt^ which luis flowed 
on all sides to the distance of 15 and 20, and in some instances* 
on tlie east and north, of 25 or 2>0 inih's from the cM'utral lu^i^hts.^ 
Iliough the continuity of some of these b1k‘(4s of basjiltic lava 
has l>een destroyed, w^e may remount many of them without 
meeting any interruption, till at no great distance from the 
summit of the group w'e arrive at a spot, which, from the torrc‘li(‘d 
and vesicular natiue of the basalt, and the immlM^r of scorite and 
bombs stiU adhering to its s^irface, appears to be the source of 
the current, the vent from wdiich it was expelled. 

The plateaux of trachyte, on the contrary, rarely reach h) siudi 
an extent, and few ]H)rtions of them deriving from the Jlont Dore 
are to lx? found without the limits of a circle of 10 miles radius. 
But wdiat those currents lose in length they make up in height 
and width. The lavas of this class appear to liave ])OsseBsed an 
inferior degree of fluidity to those of basalt ; jrrobably owing to 
their inferior specific gravity *t* and greater coarseness of grain ; 
and in (*onsequence they have? ac(*umulated u]K>n one another in 
prodigious volumes in the vicinity of tin' sounte. Idicy thus 
lH?come tliomost conspicnoiisif jiot the most considera])h? portions 
of th(‘ edifi(’C wliicli tln^y have rear<?d in c'ommon with tin? others. 
Trachyte constitutes nearly all the priinipul lieights^nd central 
platfonns of the mountain, wdiik? hasalt rtin.iy shows it>^t?lf but 
on its outer slope?s or in the lateral escarpments and at the 
bottoms of its valleys. 

A few isolated fragments of basaltic currents may, however, be 

These dimensions are far from it 40 miles. Spallanzani mentions cur- 
being unparalleled by the lavasi of rents of 15, 20, and 50 miles f Toy. cn 
modem volcanos. Sir W. Hamilton Swile, i. 219); and Tennant describes 
reckoned the current which reached one which issued from a volcano of 
Catania in 1609 to be 14 miles long, Iceland in 1785, and covered a surl'ace 
and in some parts 6 wide, Recupero of 94 miles by 50 ! {North Ghhe, vol. i.) 
measured the length of another, upon f See Considerations on VolimnOHi, 
the northern side of iEtna, and found pp. 86, 92, ct mj. 
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seen at a considerable elevation, and resting, without interposition 
of other snbshinces, on some of the trachytic plateaux; wliile 
instanc'Cs of so (dear a Riij)er}iosition of traeh^ix^ to basalt are 
less (common. Hiince it lias Ix^ini HU])})osed that the eniptions 
whi(*h }>roducf!d tlu^ lavas of tin's latter soit. took place after the 
cessation and final (^xtiiudion of the volcano which gave birth to 
those of trachyt<?. lint facts are far from wananting this siip- 
jHisition ; and I shall hav(*, to adduce several examples of the 
evid<mt altcniiation of tlu^ two rocks. 

Nor, ind(‘(‘<l, are tlu^y always to lie accurately distinguished 
from each otlau'. Amongst tlu' infinitely divm-sified varieties of 
trachyt(3 to be found at the Mont Don^ where no two beds 
are alik(% and (nen the same fnMpuuitly cluing(‘s its asjK^ct 
in a considmabh^ degree, si^voral hav(^ th<‘ laminar structure, 
foliated b'xtm’c, and fi<*aly grain whidi charact<*riz(*s clinkstone. 
When th('s(*, a-s tli(*y (K*(‘asionally do, ('ontaiii a large j)roportion 
of augite, tla^y approadi closely to, and in fa<‘tare imdistinguish- 
ahle from, husalt Where the h‘xtnre is not vsealy, but the 
quantity of augit(‘ (H)nsid(‘rabl(\ tla* traeliytes often assume the 
exact appi'Hrnnee of some of the riKaait lavas of tlie Monts Dome, 
are (‘xtHOTudy e('IIulur, of a dark gn^y (*ol()ur, and (*ryskilline 
textuiH'. TIu‘ trachyte used as a building*stone at I\lont Dove l(\s 
Jlaius is almost iihaitieul with the lava of the l\y de Niigere 
(piarried at Volvic. 

Tile whoh.‘ quantity of Fragmentarij matters ejoetcal by the 
prineijml and subsidiary vtMitvS of the IVlont Don* must once have 
fully equalled that of its lava eiirrents ; but tlie liHjse nature of 
these conglomerati^s has exiM>sial them, of course, to more sjK^edy 
destruction. The volume of those whieli remain is, however, 
pnKligious. lliey in turns rt»st uixai, support, and envelop tlie 
massive lava-ro(‘ks of every kind, 'fhey found at every 
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distance from the centre of eruption ; sometimes Bj^nmdiug into 
widti plateaux, at others tilling the lx)som of mountain hollows, 
like the masses of drift snow left in a hilly country by a l»ri(d‘ 
thaw. 

These conglomerates are susceptible of a division into two 
sj>o(*ie8, according as either clavss of volcanic prodmds predomi- 
nates in tlieir eom|K)sition, 

Some consist wholly of triturated pumice; in \vhi(‘h tht^ tim^ 
silky lllaments of tin's subshince are to Ik 3 recognised, as W(‘ll 
as a few crystals of fi‘lspar. This occurs either looser and 
arenaceous, or consolidahid hy an intimate mixture with >vat<T 
into a yellowish-white tuff of a certain eoiLsisteiici', r(‘s<md>ling 
the tufa of the I^ldegr?eau fields, near Naples : (Kjcasionally 
it has a lamellar structure, and has been sold in commerce 
for trij)oli. In general, however, this pulv(‘nilent suhshiia'C 
tuivelops various-sized fragraemts of traehytt>, basalk and granite, 
fonuing a tufa(*eous conglomerate. As thc^se coarser materials 
predominate, a comjdfdo bre(‘cia is the result, in Avliieh tla^ irag- 
meuts are immediately in contact, or separated by (weasiomtl 
interstie(‘s, or finally agglutinated by a cciiumt, either of tuff 
or of iron-rust, apparently derivtxl from tin? j martial d(‘(M)m}H>si- 
tion of the fragments tluunsfdves, which ar(‘ in these instane(‘s 
for the most part of a highly ferruginous basiilt, and in tliis 
condition it resembles the ]M:*|K^rino of the (-am|w3gua rcamd 
Rome. 

M. Ramond, in describing theses conglomerate *s,^ very justly 
remarks tluit their dis{K)siti(>n excludes the id(*a that the waters 
either of the sea or of inland lakes have had any share in their 
arrangement ; t and he imagines them in consequenr^e to liave 


♦ Mdmoiros de I’lDstitut, 1815, fsubmarine, it follows of cotirso tlsat 

t The greater number of the extinct the loose matters ejected by them 

volcanos of Italy having been apparently abould have l>een dejKMiittsi, spread out. 
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from the air U{>oxi the spot they still wctipy after their 
projection by the explosive for<?c of the volcano. 

Bnt it will \h) difficult for those to coincide* fully in such an 
opinion wlio have r( 3 marked that the great propoilion of these 
deposits are fotind, not in the neighlK>urhood of the crater, bnt in 
rriassivo and partial iicciimulatioiLs at the f(K)t of the mounhiin, 
extending fre.qTiently in a direct lino to a very great distance 
from cejilro, wthout altering their character or suffering any 
corrc3S|)(>nding diminution in the size of their fragments. 

T1u 3 conglomerates whieh compose? the jdateaux of Pardines, 
Neclu^rs, and Polagiiat, for (?xam])k‘, as w^ell as those eap}>ing the 
Puy do Mon ton, an? too imequally distributed, too distant from 
th(3 f<K‘us of onijdion, to have la.H*n formed in the manner sujh 
)K)sed by M. Painorid. At the latter j>oint, vvhieli is exactly 20 
miles in a straight line from the centml summits of tlie Mont 
J>ore, wluu’O certainly th(* vent wlii<*h ejected them was sitnated, 
1 havf? observed massive blfH»ks of very compact tracdiyh^ and 
tm(*hytie (►bsidian, measuring morf^ than a cubic yard in bulk 
It is incredible tliat fragments of this magnitude should have 
been urged to such a distauct* nuTidy by tlu‘ }>roje(ding power of 
tlu^ vo](*a.no, a power which is always (exerted in a direction very 
iu?arly if not <]uite peq)endieular. <‘Ould the prevailing 

winds, which, Id. liainond nunarks, s(*t that way, liave had any 
notable effe(?t iqKui bodies of so vast a weiglit. We must, tliere^ 


and lovellod at the bottom or on the 
sUorea of the aca: mid hwnco the even 
and atratifitMl tuffs of the western coast 
of that penlnsnhv. from Naples to Civita 
Vocchiiii. Soe Brocchi, <h‘ 
pp. 180 , &c. Ac.; and Hreislak, To//, en 
Ctmipmiie* 

But the oasa is very diffenmt witli the 
volcanos undor ix»n«ideratiou, which 
raged uixm the smmuit of sui exUitmyc 


table-land, elevated between ilOOo and 
5000 feet aljove the actual level of th(? 
sea; mid whoso earliest eruptions appear 
to have commenced not only long dter 
this land had enuTged from the ancient 
ocwui, hut at a jieriod when the fresh- 
water lakes of the district had lUimist, 
if not entimly, tertmnateti their de- 
posits. 
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fort>, of necessity a4mit the agency of some other cause in tliese 
instances ; and various facts ten% to prove that tlie rapid desc^eut 
of water fipom the summit of tlie mountain at die pericKi of its 
eruptions co-operated witli the fall of ejected stones and aslios in 
the formation of these conglomerates. 

These facts are principally the following : — 

1. The deposits of this nature, Mdiich advance to a distaiK'c 
from the mountain, oceupy a few large valleys, obviously cx(‘a- 
vated in tlie granite or the freshwater strahi pn^vious to their 
depiction, and are not found hi the? wid(^ intervals sr*parating 
these vaUeys, as would certainly be the case had they n^sulhal 
from the uiiifonn dispersion of l(x>se fragments <.*jected by the 
voh*aiio. 

2. Their participation in the (haractcr of alluvia is evinced in 
the coiLsolidatioii by watiT aial paitia! strutiticatiou of some of 
tlie tuffs ; in the occasional layers and ]u*a})s of sand and gravel 
iw^(*onipunying them, tninhs and logs of trei'sand tln^ remains 
of land animals frequently found imheddcHl in them. 

2. The greater numlK*r of fnigmeiiis (composing tlie distant 
eonglumerates liave tluar angles brokiai or rounded, and the 
largest are comphdely bouhler<*d. 

4. Immense fasciculi of hasiiltic prisms are <K‘(*asionally sei^n 
envelojK'd hy tluun. llie prisms are not separat<‘d from eacli 
other, nor their angles injured. Th^^^e rcnhs cannot havi* Ix^en 
launched thus from tlie tTuter, hut must liave been debu'hed from 
neighlM>uriug eurrents by some^viohmt and erosive attack. 

5. * llie eongloinerates found wuthihtlK? limits of the freshwater 
formation contain rounded fragments of limestone, 'Fhesc ftould 
not Imve licen tlirown up hy the volcano, which broke (mt on the 
yrmiite ; but it is easily swaut that tlie calcareous strata may have 
lw3en tom up by torrents hurrying along and dc|K)sitiug on their 
mute the beds enclosing tliese blocks. 
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They must not be confVmnded, however, with the ordinary 
drift deposits of any mountaintnis country resulting from the 
jibrasion of its ro(*kH and exdivation of its valleys,— from which 
they are distiugnished not only by their volume, but by the 
currents of trachyte, eliukstoue, and basalt which cover, support^ 
and jKmetratc them in all directions, and were, therefore, cer- 
taiiily of c<mteinjK)rary fonnatiou. 

1'he d(‘scent of aqiieons (hduges down the sides of great 
habitiuil volcanos during the (M*currence of their c‘niptions, is 
w<dl known to ho a comnion phenonumon/ and to be owing to 
(>n(^ or more of three distinct eauses:— viz. 

1. Tlio sudden melting of snow outlaw summit of the nuamtaim 
(dther hy falling showers of red-hot sc'oria?, or the cuntacd of a 
disgorged (‘ummt of lava. 

2. IV(KligiotiH stoniis of rain which usually accompany or 
succeed to vol(*auii* eruptions, and have Ikhui satishw't-orily attri- 
Imted to the, condensation of th(‘ immmise voluim^s of mjucons 
va{)our evolved from tlu‘se vimts during tlair activity, and which 
cmistitutc in fact the main agent in their phenomena, 

3. vust bodies of wnftT, probably the contents of internal 
m*a1m‘-lak(*s, which trachi/tlc vol(*,anos, partimilarly those of 
Am(‘riea,t are known oeeasionally to eje<*t, and which, when 
mingled with tlie usIh's and ]a[>illi (*anglit up in their prog)*ess, 
or la'ouglit witli them from the inU^rior of the vol(*ano, havo Ikhui 
sometimes called “ (‘urrents of mud/' but must not Ik* confounded 
witli t)i(* product of those pseudo-yolcauie explosions of hydn>gen 
gas seen at I^Iaealoiiba, McmIoiuu in th? (h’imea, &e. &(*. It is 
indiffonait w hich of various phenomena we sup{K)se to have 


* Ci^naidcratiotyft on \o\caiuv»^ 'BvektaV, Tmt. OcoL^ vol. iii. § (*41. 

(m VolctuKv^, p. Lyeii, 

^ HnvnWlAl, TixhUiW . Urinciph'j^, e<t, ISC* p, 412 . 
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operated in the pi^sent case : jx)S8ibly all may have heon in tiini 
or at onc^ brought into action,^ 

If we consider the oflbcts tliat would naturally be produced by 
the sudden rush of large bcKiies of wahn* down the sides oi‘ an 
(‘levated volcano lilce the IVIont Dor<>, at its mt)nient8 of em|)tioii, 
H\voej>ing away all tlie loose materials surrounding its (‘rahT, as 
well as all they meet in tlieir descent tearing up the flanks of 
the momitain, and ovemhelming the plains or valleys around, 
we shall find them fully equal to the formation of the conglo 
meratos that now (K‘cupy us, and wlu(*h, w^uqher tilling hollows 
in the mountain’s sides, or (le(‘p and (wtensivc^ vall(*ys to a con- 
siderable distance from its*bas(% luv found to exliil>it just that 
chaotic confusion wliich we should (^xj>ect from such a mode of 
produiTion, and which no otlau’ can snflicicntly account for. 

Tli(^ Ihiy de ^louton is ])crliaps the ]M)int fiirtln^t removed 
from th(^ 51 out Don* at which these <‘lu\ ial prodiudw an^ found in 
ahundance. I have* mentioiuMl its dinH*t distan<*e from th(^ Pic 
de Saney as twmity miles; the ditTereiiee of level is alKait I KK) 
ft‘et ; a diflertMicc* wliieh aflbrds an average* lall of oik^ foot in 
tw(‘uty-fuur, (‘(^rtaiuly suiheient to give to any gr<‘ut body of 
water the impetus requinsl for transporting blocks of tin sizi^ 
already noticed as (H*(‘urntig there. 


♦ Tke Mont Doro is coveroa every 
wint<T with great qiiantiti()s of .snow, 
which seldom disapjH^iirs till late in the 
fivitutner. There were some coimulevahle 
jMUebes remaining In the hollowa near 
if^ Hiimmit when I visited it in the 
beginning of W<7)t#T7t?x r, IHil, fw well as 
at the time of my last visit in August, 
1857. With respect to the occurrence 
last mstanced, a« taking place among 
the American vokanoiH, it is worth 
noticing that, like those of France 
uihier conaidemtioa, they are princifxilly 
The fine ashtrs of irachytic 


vol.:ant»H unite with w:it«‘r into a te- 
nacious day, which circumstance often 
occasioiis tjio creation of lakes within 
their craters during intervals of iran- 
(piillity. These lakes either burst their 
blinks by their increasing weight, or are 
let loose by the next eruption, in either 
case rushing in a tremendous duvUd 
d«diado on the lower grouutls around 
the mounttun. The trass of the Hhine 
volcanos was no doubt produced in 
this manner. — Sfise CoiisideratiojiH on 
Volcanos, p. loO, * 
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I have\>een anxious to substaiitiato the mode of fonn^tion of 
these cotigh^memtt^s, which has not been always satisfaetorily 
explained, on iic*€ount of their fomibg so prominent a feature in 
the tiw^liytic formations of central France ; constituting i)erhaps, 
in the throe groat volcanic grou[)s of this (dass, a full moiety of 
tli<3ir wliole imiss, and apiMutaiiung exclusively to these, since no 
similar r(.K*k is to 1x3 found in connection w itli the basiiltic products 
ot the more recent or minor volcanic vents. 

§ 2. Stkoctuuk of the Mont T)oue. 

To denser il><‘ the constitution of the Don* in detail, rock 
l>y rock, ns far as it cun lx* ol>seiTed, would sw(‘{l tluNsc* pagiis to 
too great a Imlk ; 1 tlieivfore nndcui iiiys(‘lf with skidchiug its 
principal imiss(‘s, pointing out what<*ver is must nanarkable in 
them. 

,L(*t ns, i*or this purpost*, imagim* ours<‘lves ft>r a moment on 
ih(} I ie d(* Saiiey, a pyramidal rock of porphyritic traeliyte, and 
tht* highest point ol tin* whoh* mountain.* ( ^mmsded with this by 
intervmiing ridges, rist* mi (‘ueh side similar (Taggy knolls of tin* 
sani(‘ snb.slane(% mor<‘ or l^ss rounded by weathering, and })artlv 
coviTiHl with V(g,datiou. One of them, tht* Fuy Ferraud, almost 
i*t[uals tla* J*it* d(' Saney in (‘h^vation. Tlu*se two most prom i- 
ut‘nt Iit'ights ov(i*look, on our right and left two d(‘(‘p ainplii- 
theatral hasins, out* opt*ning to the iiortli, eneirehnl witli a range 
of perpend ieular prt*(*ij)iees in whieh tlie ditferent sources of the 
Ihnxlogne unite ; tlu3 other to the north-west forming tlie gorge 
of (liaudt^four at the head of the valley of Chamlion. On the 
aide opjKJ«itc to these hollows each eminence gives rise to an 


The inentiouod in thi« tbe Puy de Ddme of tSto. But sec tlie 

the Motit Boro inny Ije bird’s-eye view of the valley of the 
obscrvotl in Uar Bopailmeuttil Map of Bonlogae in Plate VO. 



Chap. VI, 


STRUCTUHI2. 


125 


inclined plane with a gradually decreasing slope, perhaps hrohen 
at first into tliree or four stoji-like projwtions, one above the 
other, and by degrees widening, as it descends, into vast plat- 
fonns,* which with few interruptions reach the base of the 
mountain, and prolong themselves to some distance over the 
adjoining eoimtry. 

The rock wliich comjjoses these platfonns is, almost without 
exception, tradiyte, and the general ilivorgenec of all the prin- 
cipal trachytic currents from one spot leads us to j)re8ume them 
th(* produce of a single habitiml vent, occnjwing tliis centriil 
situation. The stnieture of the heiglits surroiuidiug tlie gorges 
Tn(‘nti(»ued aljove confirms this supposition. 'rii(*y consist of 
various and often-rep(^abxl beds of trachyte, exhibiting in tladr 
confused urningemeut^ and scoriforia jjarts f(H\tnn‘s wliich clia- 
ractm’izc th(‘ proximity of a (uaitro of oniption. On d(‘sc(»nding 
we ol>s(‘ne rtK'ky masses of cougloiiHTate alternating with, or 
leaning against them. Of this natnr<‘ is th(‘ high ledge wla^nce 
spring the two rivuh^s Dore and La Dogne. and which unities 
tin* four elii(‘f central eminences, th(‘ Pie do Sarny, the Pny 
Ff'irand, the Pan dc* la Orange, and Oacadogne. Immediately 
iKuieath the Cascade of the Dore, tliis r<x*k eontuins alum and* 
sulphur in such abundance as to repay tlu*. cost of eonsidc'rahlc 
works for their extraction. To the w(\st, two de(‘p gorg(‘S, called 


* The high lands of the Mont l^ore, 
as well fui of the Con till and Mezen, are 
too much expofted and too elevated for 
cultivation, but are clothed with an 
unlimited succeasion of rich and w^ely- 
Bpreaiiiug pa«turage». The constiOJtion 
of the «oil Ls 8r)metiine8 tluis concealed 
for a considerable H{iace. It m, however, 
jilwaya disclosed at intervale in the steep 
brinks of the water-channels which drain 
the plateaux. With the exception of a 


few' fir forests in the highest regions, 
little wood is to l>e found out of the 
valleys; and this peculiar dirt|Hmition of 
surface and vegetation gives to the 
country an entirely different asjKJct ac- 
cording tts it is viewed in its valley a or 
on the intervening flat -top) hjcI heights. 
The former are l>eautiful, luxuriant, 
and populous; the latter iiafe^d, dmiry, 
and almost uninhabited. 
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Les Vail«38 de I’Enfer and' de la Cour, are completely scooped 
out of the same rock. It has a torrefied aspect, and consists of frag, 
ments of trachyte and basalt, both compact and cellniwr, united 
into a breccia sometimes by a ferruginous, at others by a pumi- 
ccous TOitient. In the former case the compound is exceedingly 
mlid and durable. It i.s penetrated by sereral vertical dykes 
of }M>rpliyritic trachyte, of a dark colour, vesicular in parts, and 
divided into regular columns, generally at right angles to the 
walls of the vein. A narrow and low partition, ealled Les 
Femes, which sefiariites the gorges of la Cour and I’Enfer, 2?rin- 
<‘ipally (consists of such a dyke. ^I'h(^ enclosing breccia has 
disapjMiared on onc^ side, but rqinains on the oiiposite. In the 
Ibrnier ravine nri! two or throo othiirs entirely denuded, and 
oxiu-tly imitating the ruiiy of Cyelojaum walls; the extremi- 
ties of (he jaisins, which are lakl horizontally, showing their 
polygonal stir/iices on each side. ll,v stee], thee of tlio Puy 
de I’Aigniller, terminating the Vallee de I’Kiifer, exhibits threi) 
or ti)ur similar dykes traversing vertically its whole heiglit (000 
hat), and hy their tmdk-lih jaaiks, which ris,; almtwt to the 
heiglit of the Pic de Saney, <M-casioning it.s nami'. 

• Immediately oj)2K«ite to the Vallee de la Cour, on the east side 
of the valley of tln^ Donlogno, is a deep ravine separating two 
craggy clifl's called tWadogne and Le Kw de {'uzan. It is strewed 
with eol.asal mins from the rtn.ks aliove, whi.di eon.sLst ofeon- 
glouu'rate enveh>ping varioms currents of tan-hyte and basalt 
mingh>d in strange confusion. Among tlio blocks scattered 
lielow, and Indonging to these eun-ents, are many of a trachyte ajv 
proaching to obsidian, of nainous lus^ and fracture, and a black 
wlouT, enclosing numerous large ery^ds of felspar (pitch-stone 
liorjibyry) ; and another rarer variety, eomjiact, liaid, of a briek- 
i-ed colour, wWi something of the resinous gloss of pitdi-stone. 
enclosing opaque crystals of felsiiar exi-eedingly hard and of a 
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waxy fook. The roe JBetrb% m iimlated and ehapdes® lock 
^mi^ing iBrom the middle of the ravine, presents a cluster of 
diverging columns of an extremely dense, heavy, and hard basalt, 
enclosing large and it^lar crystals of augito and olivine- 

Such is the nature of the area overlooked by the central 
toichytic summits ; and in these features it is easy to recognise 
the tmces of a vast and ruinous crater, not very dissimilar to tlie 
picture exliibitod at tlie present moment* by tlie reccnit crater of 
\’^esuvms, tom through the bowels of the momitain by the eni]>- 
tion of 1822 ; whose abnipt and precipihnis CHcarpmeuts, lilu^ 
thosi" of the gorges just described, are eom]Kjsed of a conglo- 
of scorim an<l voh/unic fragments, enveloping huri- 
z<mtal beds of lava, and iK.nu‘trated by nnmerouH (lyk(‘s of the 
sann^ substaiu^e, mostly verti(*ul, and separating into liorizontal 
prisms. 

We seem then authorized to cbneludo the principal V(mt from 
whieli issued the great fonnatious of trachyte of the Mont Don* 
to liave iK'cn situated in the imimaliate vi(‘inity of tlie- nppt‘r 
basin of the valley of tlie Dordogne. 

11 i('re is, liowever, no reason to be]i(‘Ve that tliis vent was 
pr(Klu{*tive of tracliyte filone ; the numerous fragim^uts and dyki^s 
of biisalt en<’los<al - in th(i sumoundiiig (•oiigloim^nites, together 


* This waB written in ISi-l. It mu^t 
remembered that the centml crater 
every habitually eruptive volamo 
liable to bo alternately emptied 
by jiaroxysmal explosions, and refilled 
subsequently by minor eruptions from 
within its area. (Sec a |>aper on the 
Formation of Craters, &c., * Geolog, 
Proc./ April, 185S.) The latest erujf- 
tion« of an extinct volcano may have 
belonged to one or the other of these 
classea, and conse«|uently may either 
have left a vast ehaara (or crater) in 


the heart of the mountain, or in itH 
place a solid dome or cone con)f>oaed 
of the lU'uduclH of the preceding erup- 
tions in the shape of fragmenbiry ac- 
cu?milationa j>eii©trateKi by dykes an<l 
beds of lava in a state of cliaotic cmi- 
fusion. Or the last explosions uiay Inive 
only blown up portions of such a cone, 
r»ctoi»io«ing one or more of thoffWi circus- 
like hollows so often foiind towards the 
centre of such mountains, and of which 
we have examples Imth heie and in the 
Cantal. 
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^ iritik mi. elope of th% ne%Uboiiriiig basaltic bed% 

teiid mtiater to prove the contrary; and it has been already 
notieed that many of the currents of this rock, so conspicuous m 
the skirts of the mountain, may be traced to jK)ints of eruption 
ticar the central trachytie plateairx, and therefore at no great 
distance from tin* principal crater. 

If, quitting tlu^ circus wliere the waters of the Dore and Dogne 
linnet, wo follow the torrent wlii<*h l^cars from this point their 
united nam<‘s,^ we thidpeqxmdicnlar clitfs, composed of repeated 
ImkIh of tra(‘hyt(', bounding tli<‘ valley on (^ach hand. To the left 
a deep ravim^ has laid bare th(» face of a steep rock call(‘d Le 
^(^it’rgiu*, and dis(*losed tla^ oiitrcropping of five or six immense 
curnuiis of trachyte, sepamt^'d from one another by layers of 
tuff and d(‘e<)in|M)h(‘d ])unn(»e. The lowest of these enormous 
bt'ds are quaiTi(*d for the building-stone of th(‘ neighbouring 
baths ; and the rock of \\hi(*h tlii'y consist is excellently fitt(*d 
for th(‘ purp()S(\ stq>a rating readily into rude prismata* masses, 
being <*\tn*nu‘ly edlular. working well under tlie tool, and 
r(*Henil>ling strongly the lava of Xugere or “Pierre do Volvie.’’ 
Its colour is hluisli-gi*ey ; it lias few apparent crystals of f(ds])ar, 
and is Iiighly souoi’ous. Tito uj)])er beds aiv of anotlier variety, 
of -a hglitiT colour, and eontain largm and more uuuutous crystals 
of fels])ar. 

A similar ordia* of IkhIs is seen on tin* op|K>sitc side of the 
valhy. Their ujipor mirlUee sIojh's ra})idly from the summit 
of the UNm* (le Cuzau, forming a plateau called La Durhiso, 
wdu(di is })rolongod Indow in tins Plateau do TAugie, imme- 
diately alH>vt» the \illage of tiu* Baths, Of this the op|X)site 
l^lateini dc Kigolet obviously once funned pai^, though now 
mqiarated from it by tlu^ ex(*avation of tin* valley of the Dor- 


vn. 
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dogne. ^lie height, iSope; and dipecti<«i of ^h corresposid, a« 
wen as the beds of which they are composed The upin^r 
siiifa(^ of both is occupied by a tibick ourreut of trachyte, the 
section of which on daob side of the valley presents a long rangt^ 
of iiregtilar colnmns. 



A rtmt worn tlirough thih hikI of the inferior fx^ls by a 

watorfell (*aIlo<l La Cancade du Mont I>ore^ at a siiort distaia^o 
aUive flK» Baths, exhibits them in the following suecessioii : — 

1. (Begiiinlug from above.) A IxkI of jK)r))h}ntic tra<'b}ie. 
1 (>() feet in thickness, forming the Hoor of the |ilatf*Jiu to its 
extr(‘inity. The colour of this stone varies from greyish to 
bhiish-wliite. It b(*ars a considerable resemblance to iHc nK*k 
of the l^iy de I>6me, like Hhich its fissures an* mam^tinn^s liiu*d 
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large hlfwlofl of spfTiilar iron. It is highly porous and con- 
tains numerous large (Crystals of glassy felspar, mica, and aciciilar 
hornblende envelo}>ed in a very loose and coatse-grained base, 
evidently cjoniposed of the detritus of these crystals, together 
with graJiis of oxyduloiis iron and p(^rhaps also augite. It 
resemblf^s strongly tlie trachyte of Drachfmfeh, lids rock often 
eu(*]os( 5 H sj)Ii(!roidal inas8(?s, of a darker cx)lourimd more compact, 
than iho surrounding substance, ])enetrated by interlaced acicular 
crystuls of lj<>rnblend(?, whicli r(H*all tla^ similar Tuxlules in the 
tj^icJiyto of the llugunt‘an Hills imd those which occur in souk^ 
granites and porpliyih's. 

2. Tills tra(diyt(^ is 8U[>er{K)sed to a thi|{k bed of arena<*eons 
tufT (evidently Ixjlongdng to the stnitum above. In its np]>er ])a!i 
are many loos(^ <*rystals of glassy fel8[)ar, larg(‘ aiui ]>erfccf. 
generally double, ^rinur outskh^ is mealy ; tJieir inhu ior carious, 
{►ften ])r(^H(*ntiug longitudinal filings separated by ecpial int(*i*stices. 
Tliis a]»]K^Jiraucc st.x'ius tohavi* bc<u» produced by a partial fusion, 
in the manner of the tilaments of puiniet*. Similar cryvstals aw 
nuit with in the higJdy porphyritic trach\’t<vs of Ischia. 

Ik (’oluninar clinkstone, passing into basalt,* highly sdustose 
in parts, of a dark slate-colour, imbeddiug numerous small 
crystals of augite and glassy felspar. It is slightly transluc*ent 
at the edges. 


* It htm been pi'oponed that thu 
of (*li\ iuo should be established 
m cKaractmsIio ttf bvsidt, which in all 
its other chanwtei’w in often liable to 
]t>o confounded with clinkstone and 
trachyte. But thia is iini>o8sil>le, since 
many typical basalts arc to apjMjaninoe 
devmd of that mineral. All that e»ui 
ho said i» tliat the very feldspnthose 
lavas are asimlly recognised as trachyU', 
l^ie most angitic and feiTuguK>ns as 
V>asalt; the trachytic recJia, when com- 
paot and aohistosci in structuiti, being 


called clinkstone. In an article piib- 
lisiied in the Journal of tlic Royal Insti- 
tution for June, IS'JltJ, and containing a 
j>n>pOHetl conventionnl nri'angetntuit for 
the descnpti«)n and nomenclature of 
volcanic rocks, I ■veuture<l t<Mproj>ose 
an intermediate genus to include those 
rocks which ]Kirtake both of tlie cha- 
racttirs of tmehyte and basalt, to 
called Grey8U>ne .Graustein', from their 
prevailing, indeed invariable, tint, and 
I still think some such denomination 
desirable. 
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4. Breccia of scori® and volcanic fragments with a cement of 
tuff 

*5. Thick beds of amorphous basalt, varying its characters. 
In some parts of a dark" slaty grey colour, compact, sonorous, 
and containing small crystals of felspar: in others, reddisli- 
brown, hea\y,.and close-grained, but studded witlx large elHj)- 
tical cells, tlie interior of which is generally linexl with small 
maramillaB of hematite, and the rock is throughout exceedingly 
iron-shot. 

Iliis bed of basalt and its accom]>aiiying breccias make their 
appearance also below the hood-shaped rock of tra<‘hji:e called 
Le Oapucm^ on the opposite side of the vfilhy, and in the valh‘y 
of La Scie, supporting that side of the Plateau do Kigoltd. The 
columnar basalt of the Cascade de la Querilh^ at the cxtreniity of 
the Plateau de I’Angle, wliich apj^ears to eroj) out from Ixmoath 
the supcrticdal beds of trachyte and tuff, probably Ixdongs to 
the same lava-current. 

0. White pumiccoiis tuff enveloping a few frfigments of' granit es 
hasiiltn and trachyte. Tlxis bed is traversed by two or tlir(H‘ 
uxiarly vertioal veins xvhicdx have fwidently proceedinl from the 
basalt above ; their lower extremities are setm to tcrminati^ in 
the tuff. This and their insignitieaut proportions opjjose all idciu 
(ff protnision from below.^ 


• This remarkable natural section 
presents itself so obviously to all the 
visitors of tho Mont Dore, lying at the 
distance of scaicely a quarter of a mile 
from the village of tlie Batlis, and under 
the Cnscackt which is the chief lion of the 
place, that 1 own myself wholly unable 
to comprehend how M. Beudant and 
other French geoh.»fp»ts could in the 
face of it have denied the superposition, 
of tniohji;© to tufi* or basalt. At the 
llavin des Egravats, Xu|^her up the 


valley, where a vast landslip ^took place 
a few years since, and dimdosed the 
stnmturo of the mountain in a 
cliff iialf a mile in length, a bed of 
decided l^asalt (|>erbapH the same ) also 
niidcfrli^ the ntass of conglomerates 
wliich aupports the greaUupper platform 
of trachyte. On the whole it may 
be said that bisalt is as fretpicntly 
found to underlie trachyte iw the re- 
verse. It is, I think, injpf>sKible to 
admit the general priority of the latter 

K 2 
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Nearly parallel to the valley of the Dordogne on the west, and 
divided from it by the Plateau de liiffolet, is that of a torrent 
called La Sck, The mountain that rises beyond is capped by 
an enormous current of porphyritie trachyte, wliich forms the 
floor of an (‘h^vated j>lateau called Bozat, the prolongation of 
tliat of Le f 'liergue, ami which evidently was *propelled in a 
nmssivc^ stream from the vicinity of the Puy de la Grange, an 
eminence im|)(‘nding over the ValUe de la Oonr, Still further 
to tin* west, tin? valh^y of Vamhux has divided this plateau from 
that of th(j forest of Charlamie ; but the [)orieet correspondences 
in Hlo]>e and constitution of this and a suite of other high piSins 
8ucee(*ding to it in the sam(Mlir(H‘tion, the last of which is crossed 
by th(^ road from (den-mont to Aiirillac*, proves them all to'have 
been originally unitcMl in om^ of tin* most (‘Xtonsivo a7id volu- 
minous trachytic* lava-currents of the Mont Dcae. Tin* ro(‘k of 
wdiicii it is composes/ is porous and in partes highly cellular; tin* 
imbedded crystals of felspar numerous and large, attaining oven 
four ijiclu'S in length. A flat-topp(‘d range cfdlod Chamablanc 
branclnw off from that of Bozat towards the north, but at § much* 
lower h*V(*l, and a bed of basjilt observabh^ on its surface a)id 
Bid(>s bcairs (‘Vi‘ry ajipi'arance of cropping-out from l^elow tin* 


tbo t’orjnoj* of luvjiw which the 

Frtmch usiiully asHvnuc um u 

hw't. Another otinally to mo imjiccouiit- 
ablc (»funion «)f M. Houtianl is, that none 
of tho tmchyti's of Mont Done Jinvo tho 
form of lavti currents or ^heotrt; which 
id, on the contrai*y, their prevailing 
dii!«l>o«iition, though their bulk or thick- 
nms is so considerable as to deceive a 
hasty obserrer. He admits, it is true, 
that there are fcl<ht})athvin: lama in 
tha 4fo«# ! km' iiunto^ims to trn<:hffi(\ which 
assume the form of currents (rcabo i; 
but adds friat tho tjytv troohi/tos are never 
fotind disposed in this uuvniior. — The 


real fact is, that it is titterly impossibh 
to distinguish, *nincroloi}iraHij, either in 
hand sjHJcimcuis, or on a Imgiu’ Hcal(», 
foldHimtho«er«>cks whicliare disposed in 
thick shoots .'uul currentM from thorn? 
which have a H<*u>ewriat more maftsive 
and bulky figm*©. M. lloudant, theiv- 
foro, could only inteml to contine the 
term Tnmhyto to a rock of n paiiieular 
figni't' and of jH'culmr goologioal re- 
hvtious, — a coustniction he is not wai - 
nuitod in putting on a term generally 
rect'ivtHj in a mijmralogical sense. — S*‘o 
p. of 
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trachyte and tuffs of the \ipper plateau, though the debris which 
conceal tlie junction of the two rocks render it difficult to ascer- 
tain the fact. 

dn the opjKJsite, i, e, the eastern side of the valley of the 
Dordogne, and above the Plateau de TAngle, is seen another 
embranchment of porphyritic tratdiyto of still lai^r proportions 
than tlie ono just described. It appears originally to have con- 
stituted a mivssive and elevated ridge (similar to tliat of which 
we have seen so considerable a segment preserved in the Plateau 
de Bozat), deriving from the central suminits of Cacadogno and 
Cuzau, and directiid from south to north with a progressive 
inclination. Subsequent denudation, acting with great effect on 
a rock whicli yields so easily both to docomj>osition and abrasion, 
has reduced it to an irregular chain of roun(l-topj)ed hills, (dosely 
united by their bases, and gradually decreasing in lau'ght us th(*y 
recede from the central siiiuiuits. TIk* princi])al of thesi* go l)y 
the names of the Puys de TAngle, Hautocliaia, Barbii^r, l^u 
Taclie, Poulet, Baladou, I'Aiguiller, and J/essade. At tljfj last 
of them the trax^hyte abruptly terminates, exactly in fa(*e of the 
Monts Dome; tlie, intervaJ is cover'd by basaltic currfints, most 
of which appear t(> me to pro(ie<*d from heneatli tlie tracliytc, 
and to hav{^ HowcmI from the (‘cntral V(,‘nt of Mont Dore. 

The plateaux also wluoli descfuid towards the (*ast from tlu^ 
f(X)t of this group, as well as thos</ on the southern side of the 
valley of (%aml)on, whieli take th<‘ir rise immcdiatoly from the 
Pay Ferrand, are ehielly ( f basiilt They sj)rea<l with a gnidual 
slojx?, ill wide and uniform sheets, 4iver an immense tract of 
country ; at first but slightly fuiTowed by the mountain 4orr<‘uts, 
further on completely jienetrated to tlie granite Ixmeath ; and, 
as we descend still lower and the valleys deejKUi, cut up into l(Uig 
strij^s which line the margins of every gorge vvith massive^ 
colmnuar ranges, and project in the form of liat-topiKxl proinon- 
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tones into the plain of the Limagne. These terminate at tibe 
AUier, but on its further bank rise some few isolated cones o£ the 
same basalt, which mark the original extent of the em^nts, 
and pro\ that the river had not excavated its ac*tiial bed at the 
epoch of their deHcent They are almost everywhere accom- 
panied by beds of conglomerate eqmilly derived from the central 
volcano, and probably for the most part drifted down to their 
present jmition by aqueous debacles, such as were referred to in 
a fonner page. 

The two principal valleys that now drain this vast iiuJined 
plane, viz. those of Ohainiwm and Besse, j)aitly excavated 
through granite^ and ])aH]y througli the freshwater formation, 
but t*verywh(^re l)r)rdered by impelling ranges of basalt and 
its conglomerate's, are exceedingly interesting ; and not tlie h^ss 
so from the cireumshuiee tJiat the bottom of ea(?h has l>c?en 
oecupicMl by a current of lava belonging to emj)tionsofu very 
r(M*(‘nt datex* llu' npjM'r basin of the lirsteificntioned valley 
exhibits in the ov('rhanging eliflk [)orpliyritic trachyte with eon- 
glonuaatx's, nesting on gi‘auite*f“ and sup]K)rtiug basjilt ; the 
trachyte t(a-iuinates above tli<> village of (Tiambon, but the tulls 
and bret*cia,s ae(‘()in])any the ba8iilti(* eurnuits all tlie way to 


• Beo PlaU' IX. « > 

f This is thf highest 'point at which 
the gmniiic Htih^trutniu of tin? Mont 
Dorc show’M itne vz. ;i714 feet from 
the sea. It jv-appetii’s on the north-ejist 
of the ruounhi )W Munit Ic Qn nfn\, 
in Uic valley of tli Oonlogne, ^t the 
absolute eleva if ;12T! feet; and on 
the south'" east near Ohuwti'iex, of 3422 
If wo take the memi of these 
thre© (3489 feet) for its piohable eleva- 
tion l>eneath the wmtral svunmita of the 
mountain, we shall have 2T4s fwt its 
the depth of the volcanic produciaaloiu' 
on that jwiint, and above 1 4ot» feet for 


their average thicknei«s thro\igho»it a 
central circle of miles radius. 

Thia Yoliuue, bowover con.HideCahlc, 
is far inferior to that of the Cantal, 
pcrluipa scarcely exceeds that of Ve- 
suvius, and sinks into nedhing when 
coiupjU'ed wdth the colossal bulk of 
./Etna or the J*eak of Tenorifl'e, which 
consist pnncipally of voicanie matter 
from the level of the sea, and indeetl 
from a groat depth below this, to the 
height of 1 mid 12, OOU feet: or the 
still inoi'e stupendous tiachytic for- 
mations of the Audea and Cordilleras. 
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the Allier, showing themselves at intervals throughout hoi]\ 
valleys in prodigious accumulations, as in the D(‘nt dii Marais 
near the Lake Chambon, and the plateaux of Partlines and 
Nechers. ^ 

1'hey universally conhiin blocks f)f every variety of trachyb* 
and basalt, fragments of grauik^ })umice-stones, s(‘oriai. &i\, ami 
a large })rop()rtion of titaniferous iron in their sandy detritus. 
Masses of limestone cmtui* in them where tln^y (*ov(‘r or rest 
against the freshwater strata; and in similar eirenmstan<‘es lla^ 
basalt has sometimes its cellular cavities tilled with eal(‘ar(‘onK 
infiltrations. At the Montague de Laveille, near fliidrae, soiih^ 
highly amygdaloidal j)ortiouH oeenr, in wliieh arragointo and 
(mrlxaiate of lime? form luwly two-thirds of the mass. It is 
imm(?(liahdy beneath, 0(*<*asiona]ly interealat(?d among, tbt'se 
tntfs and breccias that the etdebrated bone-beds of Mont lN*rrier 
(K*enr, in whicdi ]\lessrs. (>n)izet, Bravard, and Poirud have d(?- 
tin'ted num(?rohs mammalian rejinains Ixdonging tt> sev(?ral 
(listiiK't assmubluges of s}K.‘ei(‘S, wdiieh tla? two forna-r naturalists 
ref(‘r to siu*(‘essiv<‘ tertiary' e|KM‘lis,* 

The llordogne, which for the first tlu*ee or four miles of its 
eoiu'se flows nearly from south to north, inak(\s a 8udd(?n Ixaid 
to the west a short distance behuv the villag<? of tin? Baths, 
leaving to the right a massive {KiiiJon of high table-land wliieli 
exactly fronts the whole of its ii[)per valley, and was j>i‘rhaps 
originally wjparahxl from tin? central heights by some viohait 
explosions, whil».^ the subse<|uent excavation of tla^ channel of 
the l)ord<jgiie has w ideiied the breticli. 

dhe base of this mountain consists of various conglomerates, 

* See Sir C. LyelTs Mannat P« of Organic Rtimaina of Centrtil France 

eil. ; acwl Quarteriy Journal Geol. in Appendix infra. 

Soc., vol. it p. 77. Also the Catalogue 
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onvdoping IkxIh of basalt; alxjve tliose a baud of clinkstone 
may. Ik^ tracr^d tuTOss the whole of its (iasteni and northern 
facies, surmounted by porjibyritic tracdiyte — if indeed these two 
rocks do not, uh might from many cirainistaiices be snspectiHl, 
pass into emdi other. Finally, tho upper surfa^'o of tlio plateau 
exhibits mon? r(‘eeut currents of bastiU, which a}>iK‘ar to have 
had tlndr origin ther(\ 

IVachyhi, however, 0 (!C\ipi(is by far th(t most c.onspi<*uous place 
amongst these rocks, constituting tho Puy (Jros, an (mormons 
flat-topp{?<l boss on tlie eastern summit, and (lcs<H*nding from 
thenct; to tlu* west in a wdde nnl>roken platform, though o(‘ca- 
siomilly <.M>vered l)y basalt, as far as tla? village of La (^ueuille, 
when' th(! (uirnmt termiuahjs in a range' of gigantic six-sided 
columns, some of which I ol)8erv(Hl to 1)^ not l(*ss than lo feed 
in diaiiKjter ; tli(‘ir luaght is not projK>rtion(*(l to so great a hnllc, 
rarely ex(‘oeding MO ft'ct. The r(K*k wlncdi composes them i^ a 
dark-coloim'd trachjie approacliing to basalt (gre}ston(‘), im- 
bcidding felspar and augite crystals, and (‘Xceeulingly (-('llular. 
Its Iarg(‘st cavitic's ofUm contain radiatcsl (uystallizations of 
arragonit('. 

CTinkstoue, or tlie laminar and se'aly sjKeios of trachyte, pre- 
dominates to the north of the Puy (Iros, wlierc a thick bed of it 
seems to have hwn sej»arated into detached segnuaits by the 
torrent wliich Hows from thence to Ko(‘]iefort. Tlu' largt.'st of 
the mass(*s tlius isolatc'd are the Puy de lioueire, and tlie Koelies 
Sanadoire and La Tuilien^ At the first tlie j)lioiKdite is 
divided into comjiact tables; at the two last nnlvs, into very 
regular prisms. Those of Sanatloire arii enUingled into fantastic 
groujis, in one sjHit diverging so regularly from u ccmimon centre 
m to reseudde a einnilar fan. The prisms of La Tuiliere are 
vertical or nearly so, and schistnse, splitting into thin lamime, 
which at the uortlami extremity of the r(H‘k me at right angles 
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to tlie axes of the j)risiiis, but acquire iiu*rearte of 

iucliriation, till at the otlier end their obliquity is su(‘h tluit 
their planes make an angle of but lo or 20 degrees ^vith the 
axes, and the agency of gravity co-oi>erates with that of the 
weather in separating them : the rook on this skk*. is in e(ai- 
sequentje completely in ruiiLs. Tlu^se })lates are used as nK>ting> 
slates throughout the neigh lK)urh(H>d, and hence the name of 
La Tuiliere, 

nils clinkstone eonhiins o(?casional crystals of ft^lspar, and 
assumes in j)arts so much of the asp<‘ct of tra(!hyte. that 1 am 
im*lined to sup})ose it but an accidental variety of this ror*k, 
more particularly as the bed to \^luch it belongs appt'ars to 
imu’ge in the great traehytie currents of lh<‘ Puy (Jros on one 
side, and tlie Ibiy do FAiguiller on the other. 

volcanic! nature of the iloeho Haiuuloire was at one tiim^ 
strongly contested by naturalists, who examined tho individual 
ro(iv or its spet.'imens alone, without eotisulting its e^ idoid. (*on- 
m ctions with tliosc? around, ihit the fnapu^nt (HTiirrenec! of 
c‘e‘I]ular jxu'tions, and occasional scoria* imbedded in its jaisms, 
might luiv(* suflieed to eonviiuHi even t)u>se se(‘pti(!s of its igneons 
origin. Dr. Weiss of Ltjipsie dis<‘overed grains of bauyne in 
this ro<!k, but tla^y are almost mierosc(.)pic, and xcry rare. 

Thc! ba.salt of the high plateau now under description uj^pcars 
to have been ju’odiK'cd by n‘peat<‘d eruj»tions trom a vent to tiic 
north-west of the Puy (dros, tlie sitti of wLieh is niark(*d out by 
two elevations tmlirely of scoria*, called Cbantouzet and Le Cros 
d<‘ I*cze. 

Its euiT(utts have ll(jwed l>oth to the east and west, forming on 
one side the margin of the lake Ouery, on the other desceml- 
ing into the valley of the Dordogne, and exhibiting many 
prismatic ranges along its banks, as far as St. Sauve. lliey 
ari! accomjmniwl l)y breccias, and may l>e observed at Murat le 
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Quayre, le Roe cle la Montiihe, and other points, to be super- 
|>OBed to a thick bcnl of scoriae as fresh in aspect as those of any 
recent volcano. 

A still nioro extensive series of basaltic currents strek‘hes 
from the foot of tlie Puy (le FAiguilh^^r tovrards the north, 
roacliing to tin; distancf* of lb miles ahmg the banks of the 
Siouh;, and (covering ]^art* of the ^anitie ])lateau of the 

Monts i)(>me. ll(3r(\ as (dse\vh<»re, tln^y are feuncl in ass(j(*iation 

with th(; eotij^lonienites, which accorajuiny them in vast quan- 
titi(^s almost to tla^ (md <»f tlndr ('(nirse. A wid(‘ basin parallel 
to the granite range of tlic^ Moots I)dnif5 a]>])(‘ars to liava^ been 
on(*(^ comph‘te]y tilled by thes<^ nnited volcanic ])roducts, of 
whi(']» imimmse portions still remain there. At Polognat th(‘ 
tuff (‘onsists princi|mlly of very wliiU^ and silky punii(*(*-stont*s 
mideiitly stratifi(‘d hy water. <*onglomerates of this mdgh- 

IwMirhood not unrre(puMitIy enclos<‘ trunks of tre(% in whitdi a 
eomp]<d(^ passage iriay Ik* traced from simple carbonization to 
tla? state of jet. rii(‘y also conUdn grains of 8nl])hnr lH*tw(*(*n 
tlu’ir tibres. 

1'h(‘ varif'ty of basaltic (mrnmis wliicli l)av(' taken tliis dii’ec- 
tion is rfnnarkable. Near Ivoclaifort tla^v foian r(']K*at(Ml ami 
enonnons IkmIs, divid(^d into vrvy regular prisms or tables. The 
lattt'r imKliiicatioi] of strnctun* is also exliibit(Kl in perfeetion on 
the Ixadt'r of tlu? valley of tin" Sionle ()])posite St. Roiinet, whtTe 
tabular mass(*s ar(‘ (‘fteu (‘xtraeted ten fetd hmg and ])ro]fK)r- 
tionately wide, with a thickness of but three or four inelies. 
Their snrfac«\s an* smooth and level ; tluyv an* exceedingly 
elastic, and ring upon Inung struck exactly like a plate of cast 
iron. Tlie basalt of which they consist approjuOies to (*liiikstoue, 
is fine-grained and highly crystalline, p(*rfoctly C(»inj)act, of a 
light slate-colour, with a tingt^ of green, and totally free from 
any iuil>edded crystals, though an imperfect agglomeration of 
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igitic particles into globular concretions is betrayed by weather- 
ig. Ville^picques, in the same yalley, a current makes 

B appearance from amongst the siiiTounding tuff, the basalt of 
rliich encloses brilliant laminar crystals of hornblende some- 
imes two inches^ in length, and grannlar ones of olivin<‘. It 
iecomposes into minute angular spheroids. Anotlnn* neigh- 
K)uring current is formed of a very fresh and ctdlnhir biisalt, 
■eseinbling some lavas of the chain of p\iys ; another is highly 
mpregnated with iron, black, dense, and lu‘avy. 

The south-western fat»o of the Mont Dore remains to be notie(Ml. 
It })res(uit8 a more uuiforra and smoother sloj)e than tlu^ others. 
The currents of trachyte have ])roce(‘ded but a short distama' in 
this direction from the central Inughts. Ila^y constituL^ two 
or three siilieiit nniss<fs comjK>s(*d of a jiorpliyritic rock mon* 
or h‘ss porous, and in the vicinity of the HUpi)Osed crater ev<*n 
sc'oritbrm and tinged of a deep red* colour, Uasalt on the coii- 
trary is extremely abundant on this si<lo. It d(‘seends in 
extensive jdateanx, from tbe extr(*miti(^s of the tracdiytic bods, 
and aceouipanied by a bre<‘eia of seorim on wliicli it gt*ne- 
rally rests. Wiicrever these plateaux laive be<m clianiadled by 
torrents, their seetioiis offeu- ranges of columnar prisms of th(‘ 
greatest regularity; as at Chastreix. La Tour <rAuvergne, t^c<^ 
At tlie latter sjxjt the prisms are jointed, titting together by 
im^ans of alternately <‘onvex and eoni*ave i>as<*s; mIkui brokm) 
they disclose a cylinder of (‘ompaet and black basalt within a 
prismatic f*as(‘ of a ligliUT (‘olour and hK>s4T t(‘xture. 

The limitsofthe 3[oiit I lore on th(.‘S(aith are not very definite. 
The prolongation of its base meets that of the Gantal, and uniL's 
with it in farming a high and massive table-laud, \^hich divid<'S 
the waters of the Dordogne and Allier,.and Is known l»y the 
name of Les ^lontagiies de Cessallicr. A s<'auty v( g('tati<ifi 
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covers the surfu(^o of thm (hiNolate and extensive district. Its 
soil chiefly <X)iiHists of ]>riinary rock, until the limit of the depart- 
ment of tho Cantal is reached, where basalt re-appears again in 
abundancfi. 

(JueisH and ini(*u-s(*liist snpjiort several basaltic plateaux along^ 
the eastern slope of this district, and at a (*onsiderable elevation, 
ris near An/, a, AjKdier, &c. : but it is probable^ that this high 
primitive ridg(f, by (»})posing an impediment to the progress of 
th(-^ lavas of the M(ait towards the (.‘ast, was tlu^ ('ause of 

their <‘ompa native; al)s<;nce in this direction. On some points, as 
in tin.; neighbourhood of Ardes, tho basadt is s(;cn to rest on the 
t<;rtiary gre(;n and red days, and sandstones. 

I’o the W(‘st tiu; imh’nation of this oliwatt'd ])lain towards tla* 
l)ordogn<; is gradual, an<l its surface str(‘\v(*d witli huge Ixaihlers 
of basiilt and prirnitivi' rocks, attesting tin; ravages of tin; pluvial 
tornuits from <*ith(;r mountain, and the fre<pieut shifting of 
their beds. 

§ :h Kkcknt Vonc’ANK^ .IhoTCTioNs OF THE Mont Duke. 

It lias lH‘en already mentioned that volcai\ic cones and currents, 
tin; products of ta uptions comparatively n;cent, are found within 
tlu; limits of the Mont Dore. They j>resent exactly the same 
(diaracters as tlu' chain <»f jaiys of the ]\lonts Dome, l>r;long 
u[)parimtly to tlu* same mra, and havi; burst forth on the prolon- 
gation of the same line. 

Beginning from the noi1h, the first of these cones bears the 
uanio of the Fiiy di* Tartmrt, and is distant bt*tween three and 
four miles from that of MontemmL the last in this direction of 
the puys descrilHsl alK)Ye as iKdongiiig to the IVlonts Dome. 

It has l>een thrown np in the middle of the valley of Cliambon ; 
and, by obstructing tho rivulet wliieh flimeil tlu;re, gave rise to 
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the formation of an expanse of water, called the Lake of Chain- 
k)n,* which appears from the flat and alluvial surface of tlu' 
plain above to liave lveen originally much more ('onsKh;rahl(\ 
and have retreated gradually in projxirtion to the excavation 
of the channel through which its excess is now discharged. 

Although the hills on each side are loadi^l with the ancient 
volcanic currents of the Mont Dons granite slunvs itself con- 
tinually at their bases ; and it is through tliis rock that tht‘ 
(iruption of Tartaret Ims taken place, displacing and tearing up 
a suix^rflcial bed of basalt, which ap]H}ars to have pre-existed on 
the sjx)!. 

TIk^ cone is (^oin}>osed througliout of loose seorim, lapilli, and 
fragments of granite. It has two dec]) and n^gular bowl-sliaped 
craters, separated by a liigh ridge, and (‘mh brokrui down on om* 
side. They have furnished together a vctv eopioiis la va-(*nrri‘nt, 
whirlv at first spreads over a wide and level snrfne(s tlani, eon- 
tra(‘ting its(‘lf fis the valhw becomes narrow(*r, occupies th(' 
chaniH^l of tlu^ fonmr river, and follows all its sinnosititis as far 
as Ktsdu'rs, below wliieh it t(‘rininat<*s at a distance of thirteen 
miles from its origin. 

It is an interesting study to f<»llow. through so long a course, 
this ciment <if recent Imsiilt from its source within an indisput- 
able volcanic cone, along the bottom of a valhy (*ased partly i?» 
granite, luit whose sides an^ (‘vcrywlau-e fringcMl hy mx'tions of 
more ancitmt currents, whicdi have flowed in the saihe dmx'tion ; 
to ol>s(*rv(^ the analogy of thc^se basivltic formations of different 
ejKx^lts, their perfect parallelism and almost equal extent^ at 
h^ast in one direction; their frequent similarity of struetun* ; for’ 
in many parts, partictdarly near Champeix and Nech(*rs, the 
mor<' recent biisalt is divide<l into regular columnar prisins; 
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iheir common mineralogical characters, and the scorifonn parts 
that accompany each. 

There tae iew known countries in which^suchadmiralilejnxtar 
jx>8itioii8 of ancient and recent volcanic products are to be found; 
and hence, perhaps, the repugnance long exhibited by those 
who liad only examined the extremes of the series at remote 
spots and distant periods, to admit their identity of origin. Here 
Nature herself has brought together the objects of comparison 
and placed them at once before the observtu-’s eyes, as if‘ for the 
exjness intention of teaching him their common mode of fonjia- 
tion. In the words of M. Kamond, “ Co n’t‘8t assureimuit ])as 
an Mont Dore la faiucuse question d(‘ la Volcanicitc des 
hasiiltiis S(‘rH jamais rohjet dhiiu^ discussion stiriemse ! ” * 

'file village of Murol is built upon the recent current at tlu‘ 
Inise of th(^ (!one, and tlie space covered hy the lava to the sontli 
is dott(‘tl with b( ‘tween thirty and forty black and s]iH{H‘less 
emiiuaices of scorifonn basalt, whieli, rising from an otherwise 
smooth siirfac(* (for tlie intervening spaces have been brought 
into cultivation), offer a singular and striking picture. Tlie form 
of the valley n'nd(‘rs it extrem(‘]y probable that, at the pericHl 
of tlu‘ enij)tion of 'J'urtaret, there existed some stagnant Ixxly of 
water in this corner, whi(*h would account in a simph^ manner 
for thcs(‘ ] protuberances, it having been observed that such irre- 
gularities of surface are liable t<» Ik? created whenever a current 
of lava meet^ in its jprogress, or rather rolls ovtr, any marshy or 


* Writton hi 1823. In the present 
day it HeeuiB hicredihle thut up 

to UMi late a date the igneous tu-igiu 
of lianieiU Bbould still have been con* 
teaitxl by geologists tpf repute. But the 
school of Werner was even then pre- 
doniinaiit m Oennany, at Kdtuburgh, 
and in aovoiwl othta* cjudi'tors, where it 


was conaidered heresy to dispute the 
preciipitiitiun from some oi’chaio ocean 
of all the crystalline n)cks. And as it 
\y&» felt that the primary crystallines 
couhl hanlly be «eparate<i in the cha- 
racter t)f their origin from the trap 
rocks, the battle was fought about 
these. 
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moist ground : the conversion of the water into steam ca\ismg a 
series of violent explosions, and thereby tearing and driving 
upwards portions of lava, which are immediately consolidated lu 
ragged and fantastic forms by contact with the air. 

I'ho basalt of Tartaret is compact, of a harsh texture, a dark 
colour, and contains crystals of augite, olivine, and numerous 
minute laminae of felspar. The adjoining couujal emin(uu‘e upon 
wViich rises the ruined castle of Sluiol is of aucitait prismatic 
basalt, a dehiched segment of one of the curreuta winch skirt 
the valley bn each side. 

The Pny d’Eraignc^s, soei! Ix^yond in our sketcJi, is of the same 
nature ; both owe thcnr insulated |)Osition to tlu^ erosion of com 
fluent mountain torrents. 

IVo recent eomvs, called Montchal and Mont (m-ciit 

next in suc(‘t‘,ssion towards the south ; they ]uiV(M*\[)lodo(l thrnugli 
repeated beds of basalt, and probably <trachyn% at a considtTabb? 
(jievatioa on tiie flank of the Mont Dore. 

Iloth Ijave large and regular m-afers, and botli Imve ]>rodut‘ed 
abundant currents of lava. wlii<*h entrr the valleys of T>(*Hse and 
Coinjaiius, and thread them for an exhmt of some miles, resting 
iudifterently on former Isnis of basalt or* on gi-anite, I’ho fnnous 
torr(*nts of Udii gorges bav<i in turn eaten out a fresh eJiannel 
from the recent basalt to th<^ depth often of .30 and ^0 fetd. The 
enrrent pnx^eeding from Mont Siueire in |mrticular is of pro- 
digious bulk and extxmt. 

One remarkable and pciuiliar cinuimstance attemls these 
cones ; viz. tlie existence of a deep, large, and nearly <‘jrenlar 
hollow immediately at the foot of eaclu Tin? Ixdtom is covered 
with water, and they lx‘ar the names (;f the lakes Pavin and 
Mont Sineire ; ^both are bordered by nearly jx qaaiditfular rocks 
of ancient basalt Their ix>8itioii announces tliem to contem- 



144 


RECENT ERUmOSTB OF MONT DORE. 


C^TAP. VI. 


porary with the eruptimis of the neighbonring cones; and it 
seems probable that, like the Goiir de Tazana already described 
amongst the Monts Dome, they owe their formation to some 
extremely rapid and violent explosion. 

In the same neighbourhood are several other minor cones of 
scoria?, and lour more (^ater-lakes, named Cliaiivet, Beurdouzo, 
Chainpediize, and La Godivel ; whicli are probably omng to a 
similar cjiuse, and dat<^ from alx>Tit tin? sann^ rtM^ent jera of sul>- 
terranean activity. 

A few oth(‘r r(?(*c‘iit* eruptions have tak(ui plae(‘ to the oast 
of the same meridian; viz. in the lieighUmrluKKl of Coteuge, 
Kantieres, Brion, Ac. ; presenting the usmd (‘liamct eristic pnv 
duets a1n;ady deHi*ribed on so many otlier |K)ints, the rejMlition 
of whi(h may 1 h' as w(?]l omitted. 

Tht‘y ar(‘ c{infiu{‘d to the south-eastern slo]>e of the Mont Dore, 
and none are to Ik‘ found within the lx>imdarieK of tlio Cantal, 
which Ls out of the dircH'tion of the zom? along which the most 
recently a('tive, vents are alone distributed. 
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CHAPTER VII. 

REGION III.— CANTAL. * 

§ P 

In original constitution and form the immense volcano whoso 
remains occupy nearly the whole extent of tlie j)res(‘nt departr 
ment of the Cantal must have very clostdy resembled that of 
the Mont Dore ; and the two groups, as they now exist, diher 
little in tlie nature of their erupted materials. 

In figure) the Mont Dore was described as resembling an 
irregular depressed cone : the Cantal ap})roaches still nearer to 
it, since its sides slope more uniformly from the central heights. 
The cliief circumstance to which the irregularities in the outline 
of the fonner mountain are ol)viously attributable is the exeeKsive 
bulk of the liummocks of trachyte which tlio volcano has pushed 
forth in three or four tlirections. Tlie traeliytic* lavas of the 
Cantal, on the contrary, perhaj>s in c*onse(juence of a su}>erior 
degree of fliiulity, have reached to a (‘onsiderable distance without 
accumulating into such cnonnous masses, aufl have been sul>- 
setiuently covered by rei>eated and widely Hj)rea<l sheets of basalt, 
which give to the skirts of the mountmn a more regular and 
gradually sloping surface. 

The valleys by which this surface is intersected stretch out 
like rays on every side from tlie central heights into the sur- 
rounding country ; they are generally deep, and bounde*! by 
t#eep and rtM*ky wails exhibiting on eacdi side correspmding 
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sections of the different volcanic beds throi^fa vidiiyh file es^vn- 
tion has been effected, and, towardb their termination, cutting 
into the primary base by which these are supported. 

Such are the great western valleys of the Goal, Cer, Marone, 
Mars, and Rue, which pour their waters into the Dordogne or 
Lot; and that of the Alagnon on the east, tlie only stream 
whi<h the Cautal contributes to the Allier. We have already 
descril>od the calcareous freshwater formation which within a 
limited space is interposed lietween the primary crystalline 
ro(hs and volcanic superstnicturo. 

llie lowest iK^d of this last formation generally consists of con- 
glomerate. It is seen at the bottom and sides of every deep valley, 
often constituting a vast and imposing range of turretcHl cliffs, 
which, in consequoneo of a rude columnar division on a lai’ge 
assume various fantastic forms. The bulk and extent of 
this bed are alike surprising. It is found in some valleys, that 
of the Cer for instanc(i, contuiued with a constant thickness of 
several hundi'ed feet from the base of tlio central summits to the 
distance of inon> than twenty miles ; preserving everywhere a 
gradually dimiiiisliing inclination parallel to the sides of the 
mountain. It universally envelops or is accompanied by cur- 
rents of basalt and trachyte, wliich show tliemselves at intervals 
without any regularity, and are often intimately blended with 
the neighlsjuring (‘ouglomerate. The constitution of tliis rock is 
more varied and disorderly here even tlian at the Mont Dore. 
In one spot it consists of a loose arenaceous tuff enclosing 
bouldered bhxdvs of triioliyte, basalt, and granite ; in the next, 
of a consolidtvted fennigiuous breccia of angular fragments of 
basalt and scorifc, sometimes united by a cement of basalt itself, 
sometiines, within the limits of the freshwater basin, by a cal- 
careous or argillaceous one. Occasionally the most decided 
indurated tuff containing angular fragmasts graduates into a 
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compact rock enclosing small crystals of glassy felspar and augite, 
having a tendency to a prismatic rhomboidal divisionary struc- 
ture, and stained throughout by the oxide of iron in strii)es of a 
brown colour exactly imitating in their arrangement the undu- 
lating and parallel zones of a fir-plank.* On otlier poiwis all 
fragments are absent, and the tuff is indurated, obnously by 
water, into a laminated shale, Ml of impressions of leaves and 
branches of trees, and sometimes passing into an earthy lignite, 
whicli is used by the peasants as fuel. 

Tliese different modifications of composition, as well os the 
position and appearance of the great beds of conglomerate^, are 
reooneiWblc witli no other mode of prodnetion tlian that to 
wliich was attributed the same order of roclvs in the Mont Dore. 
Their formation was obviously contemporary with that of the 
lava-eurrents they envelop ; but their natim^ and extent prt?clnd (3 
all idea that they are owing solely the j)rojections of the 
volcano ; while the great elevation which they attfun round the 
central heights refutes the 8iip|K)siti()n of their Ixung mer<dy 
alluvial dejK)8its from any body of water whi(‘h may liave existed 
at the foot of the irK)untain during its eruptions. It only remains 
then to conclude tlumi the result, for the most j)art, of torrents 
of water tmnnltuonsly descending the sides of tin* vohrano at the 
pericxis of eruption, and bearing down immense volumes of its 
fragmentary ejections, in company with its lava-streams. 

These vast beds are usually surmounted by currentH of basalt ; 
sometimes, as in the valleys of Bt. Paul de Balers and Falgoux, 
repeated five or six times, and «e|)arate<l from each other only by 
a layer of their own scorise. I noticed no instance of beds of 
trac‘hyte alternating with basalt, as was observed in the Mont 
Dore. Throughout the Cautal the production of the fr>rmer 

• Aualogcms to tlia regen^’i^ed trachyte observed in Huugaiy by M. Beudnal, 

h 2 
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rdck, with its associated tufas and breccias, seems to have ceased 
before tli,e eruptions of basalt commenced. 

Such, at kjast, is tlie general order observed in the sections 
afforded by the j)rincipal valleys, at some distance from the 
summit of the mountain. On a further ascent, the confusion of 
|)rodu{?ts be(;f>rne8 greater, indicating tlio vicinity of tlie vent 
of eruption. Tlio conical form of the whole mountain, and the 
divergence of all its (nirrents from the neighbourhood of a few 
central Innghts, h^ads, as in the case of th(^ Mont Dore, to the 
presumption that the volcano of tlie Cantal had one principal 
and central crater ; and many cireii instances unit-<3 to fix the 
situation of this iqion the ilonble basin in whicli the upper 
sourees of tlui rivers Jourdanuc and Cer are first collected. 

It is from the oiihir circuit of this area, encircled by several 
cnlininating p'aks and ridges of tra(‘liyie, that the (‘liief volcanic 
currents aiipeur to originate. In tlu3 centre rises tluirny (irion, 
separated from a mass of (‘linkstone. tlie rioinb du Cantab by 
a considerable dejuvssion, aeross which ]>ass(^d the old road from 
Mnrat tf> Anrilhi(% now sn}»ers(‘d(Hl by a tunnel lored tlirongli 
the eonueeting ridge at a h^vel 900 ft‘(‘t lower. The Plomb, the 
liighest ])oiiit of the whole mountain ((>208 hot A. E.), is of 
basalt, and thence* probably pr<x‘e<‘d(Hl the enormous basiiltic 
cnn*(*nts wliioli have llowed towards the sonth-^^ast 

In pit 'i cing the tunnel mentioned alove, a great niimlorof 
more or h*ss vertical dykes were met with, of trachyte, clink- 
stone, and basalt,"^ traversing a breccia containing cellular and 
Bcorifonn fragmmits of these rtoks, as well as veins of‘ green 
pitchstone ix)i*}ihyiy. lliis structure, so similar to that of the 
centre of the I\Tont Don*, is just- what we should exjoct to find 
in tlie eruptive cliimney of a volcauo.t 

• A j>a|v€!r by M. Huello, Bulletin xiv, p. ltH>. 
t See noU) to p. lu*7. 
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The eminence called the Col de Cabre overlooks the source 
of the Jourdanne on the north, giving rise to a mountainous 
embranchment principally consisting of trachyte, which extends 
in a north-easterly direction, and separates the valleys of Murat 
and Dienne; wlule to the N.W. of tile same area the Puy 
Mari stands at the head of powerfid and repeated currents of 
basalt, which, accumulating on one another, form the Montiignes 
de Salers, and spread from thence over a liigh plain towards the 
Mont Dore. 

Indeed, with the exception of the masses already designated, 
and a vast but considerably degradcnl enrr(mt of the sann* luiture 
whi(*h terininates in an enormous and (hwated jdatenu alK)Yt^ 
tla^ tovm of Bort on the w(‘st of tlie Dordogms noting on a 
layer of ] pebbles, and apparently o(‘enpying th(‘ fornK!r bed of tla' 
river which now flows inon^ tlian 1000 h^et below it; — with thes(i 
exce]>tions, tlie tracliytic lavas oJ' (^antal are far from con- 
spienoiis on the exterior of tb(‘ mountain, and an* gi’eatly (ex- 
ceeded in number, volume, and exbuit by its IxmIs o1‘ basalt, 
wlneli siretdi in all directions from tie* c('ntra] eminences over 
its sloping skirts, and on the east and south-W(*st reach to 
distances of 25 and 2)0 miles. 

To the soutli-(^a.st tlx y form an extensive and unif(»nn liigh plain, 
calliMl La Planeze, reaching to the base of tin? primitive rang(‘ 
of La Margeridt^, but little furrowed by WHierconrsc's, and of a 
singularly drearj^ aspect from its total nudity. At its extnanity 
is seated the departmental capital Ht. Flour ; and hcux*, as 
wherever else this ]>lateau is broken through, Buce(;ssive and 
parallel beds of biisalt may l>e seen sunnouuting one another in 
very regularly columnar ranges, 

A series of similar plateaux extciiids from the mounhiins Inhitid 
80101*8 to the temm of Mauidae, and thence some way northward. 
They consist prinei|>ully of a lightrcoloure^l Ijusiilt, with a highly 
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crystalline grain, spriiikled with large cellular catities. It 
exhibits on difhirent points the columuar, the tabular, and sphe- 
roidal concretionary stnictiires ; and wherever it has yielded to 
the erosion of torrenits, is seen to rest on a tuff conglomerate. 

But the basaltic. IkmIs through which the Alagnon has exca- 
vated its valley in tlie immediate neighboiu-hood of Murat are 
the most remarkable of all for their regular columnar configura- 
tion, no less tlian for tludr bulk. 

They an? as8ociate<l with trachytes accompanied and in part 
enveloped by aetmmulations of breccia ; but on [jartieular points 
colossal iK)rtions of bisalt have been 8tripj)ed of tbes(; coverings 
and isolated from the remainder of tlie current to which they 
bcdong. Such are the Montagues de Bonnevie and Chastel. 
Ilie fonner, at wliose foot stands the town of Miinit, has been 
long ceh^brated for the beauty of its columns. It is a larg(^ 
conical rock, about 400 feet in lungbt from its base, comj)osod of 
a single enormous bundle of prisms converging from all sides 
towards tlie apex ; those of the exterior btung slightly curved, 
tlxe central oiu^s stmight and vertical. Thesis last are the most 
perfect, and havi' Ix^on ex])as«;‘d l>y dilapidation on the eastern 
side of the rock. They ai’o smooth, long, and slender, usually 
six-sided, nm*]y exce(Hiing 8 or 10 inches in diameter, with a 
height often of bO or 00 feet unbroken by joints or fiaws. 'fhe 
museums of Paris and Lyons, as well as many private cabinets, 
have been enriched with columns extracted from hence ; but it 
is a work of extrmuo delicacy to sejiarate them whole from tlie 
rock, and still more difficult to convey them uninjured to any 
distance. This basalt is brittle, sonorous, hard, compact, fine- 
grained, of a dark colom\ and free from any visible crystals. It 
is remarkable tliat tlie western face of the rock is entirely 
amorphoua^ 

♦ Sbe Plate X. 
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On tile contrary Bide of Murat is a segment appirently of the 
same bed, in which the columns are subdivided by fre<iueut 
joints ; the separate articulations fitting into each otlier by means 
<rf alternately concave and convex b^sos, liaving occasionally 
ST uall wedgo-shaped processes arising from the odd angles of 
one prism, and closing over corresponding oblique truncations 
in the other. 

Both above and below Murat, in the valley of the Alagnon, 
patches of the lacustrine limestone are quarried for use beneatli 
the volcanic rocks, proving the freshwater formation to hav(^ 
extended to the east of the central vent of the volcano. But its 
chief bulk is seen on the opjwsite or western flank, when^ in tlie 
\iciiiity of Aurillac * a tliick l>ed of breccia, alternately sup- 
ix)rted, covered, and penetrated by (nirrents of basalt and traehyh), 
rests upon the siliceous marls and limestones, the strata of whi(*h 
are in many spots twisted and dislocated, os if they wer(i still 
unconsolidated at the moment of their invasion by the volcanic 
torrents. Occasionally there are appearances of a substupn^nt 
dejx)sition of limestone in confused stmta moulded u{)on the rude 
Burfiu'cs of the volcanic beds. This may l>e observed Ix^tween 
Polminhae and Yolet in the valley of the C ’cr. In general, how- 
ever, the line of junction of the lacustrine formation and sui^r- 
imimed volcanic products is l>etter defined ; it may be followed 
almost uniut<?miptedly from Vic on (^’arladcz to Aurillac. The 
currents both of basalt and tracliyio oec^isionally send out thick 
vertical veins or dykes into the limestone l)elow; but neitla.T 
along the walls of thase, where the contact of the two suhstanc(."s 

• It in said tliat a «iiffici©nt quantity liver dorivett from hence it« name: qu, 
of gold-duf t waa IcKa than a century Auri lactm f The trachytea of Mexico are 
ago contained in the sand of the river auriferoua ; there ia nothing therefore 
Jourdanne to repay the labour of gifting improbable in the idea that thone of 
and washing; and tradition aaserts that France may be »o likewise.— See Hrieude, 
the town of Aurilke situated on this Top, Mediccile <k C Autirgru:, I7S2-S3. 
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iw iintneduitfi, nor elsewhere, eonld I trace any material alteration 
in th(^ fx5xlur(i of the limf‘Htone. In fire(|uent instances calcjareoiis 
masH(?H, as well as Hinallc^r fragments and even some freshwater 
hIioILs, may )>e seem (3nv(dQ[>ed by the lava, but tlicy still i^lfervesce 
briskly w'ilJi acids, and. <3xcept in a somewhat dusky tinge, seldom 
appear at all afle<*te*d. 

Th(3 lacnstrino bf^ds are found at a liigher level, by several 
hundred feet^ on th(^ east sidiuif the mountain, than on the west, 
wliieli ksl Mr. Kaulin* to snjipose the tixistence of a fault tra- 
versing the e(3iitral ladghts of th<3 moimtaiii, and dating its forma- 
tion from th(3 first outbreak of the voleano — a suppiwifion by no 
means improl>abh‘. 

Without tlu3 limits of the tertiary formation, the })rimary laise 
(unerges from Ixuumth the voleanie products on every side of the 
('^antal Tla* most e*l(3vated jxunt at whieli 1 liave observtxl it is 
iu‘ar the villagi' of Thiezae iu th(3 valley of the ('6r, bet\v(3en live 
and six mil(‘s from the suj>j>(»sed erater, where a rock of gneiss, 
cerUiinly in situ, piere(3s through the (*alcar(*ons strata as well 
us tlu' overlying traehytie breccia, and di8aj>j>earH agaiii imme- 
diately. 

We lmv(* no data by wliicli to determine the relative ages of 
the voleanie Viunaius of tlu3 Mont i )t)re and Caiital. Aj»pearanees 
would lead to the coiijeetun‘ that these vo]<*a nos w ere oc’ciisionally 
in action at th(‘ siiuie ptultMl. 

§ 2. Canton o’AunuAe. 

The small mountainous district of Aubme, which lies Ix^tweeu 
the thrtm towns of La Cuiolle, St. (Jeneis, and St. Areizi*, iu the 
depiirtment of Aveyrou, is for the, most part covered by massivt^ 
IhxIs of basidt, which iMlong, I lwdiev<‘. to a centre of eruption 


Bulk'lin xi\., i*. 174. 
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iiidc^pendent of that of the Cautal ; but having had no o]>por- 
tuiiity of observ ing this gi'oup otherwise than from tlie sum nut 
of the latter mountain, I am unae<|uamtcd with tln^ true limits 
and disjKxsition of its volcanic productions. I am, howc'ver, 
{uwured by M. Le Coq, who has visited ib that the basalt htts 
been evidently erupted from tlie giudss and mi(‘a-s(diist on the 
spot, and that no traces of any tertiary or otlicr calcareous strata 
urc^ to l>e seen there. 
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CHAPTEE VIII. 

REGION IV.— DEPARTMENTS OP THE HAUTE LOIRE AND ARDECHE. 

The basaltic ramifications of the Cantal seem to have been 
impeded in tlieir progress to the east and south-east by the 
high primary ranges of La IVlargcride, although some detiudied 
jK)rtioiiH are found ujk)u its surface. IV) the north of this range 
they extend nearly to the banks of the Allier in the direction of 
Lempde and Brioude. On crossing the river and {)enetrathig 
further into the department of the Haute Loire by the liigh 
road to its capital, Le Puy en Velay, we AM traverse a barren 
trad of granitic soil, ap}XMiring to have been much devtistated 
by toiTcnts descending from the heights of La Chaise Dieu, and 


[• However foreign to iny gubject, I 
must be nllowed to ineiiti<tn, iig rui 
object of curiosity but little known, 
from this roatl being unfrcHiuenteJ by 
curious travellers, the bridge over the 
Allier at Vielle Prioitde, one of the 
noblest and moat beautiful works of the 
sort in Europe. It consists of a single 
atone arch, with a span of 19-* feet, and 
miug 90 from the river. It is {wrfectly 
level at top, and, though narrow, admite 
of the largest carriogcB. The piers that 
imatain this luf^^nificent arch abut on 
either wdo against rocks of mic^a-achist 
which here encase the Allier for some 
distance. It was built as early as the 
l^>th century; but it is only within a 
few years and under Napolebn that it 
has been widened to admit vehiclea of 
ivli sises. The airy lightness and elegance 


of the arch as seen froni below arc not 
perhaps to be paralleled by any other 
similar piece of masonry.] In the year 
after this note was penned (1824), tliis 
bridge fell into the river, being pro- 
bably weakened R%the time the addition 
above refenvd to wiis made. Another 
equally handsome, an<l it is to be hope<l 
more dui-able one, has since l>een built 
between the original piei*8, and of the 
same dimensions. The Allier, taking its 
rise in the highest I'ange of the Lois^e, 
is liable to floods of extreme vwdence. 
One of the most terrific ever recorded 
lias just occurred (October, 1857), by 
wliich the works of the railway bridge, 
nearly completed at this spot, have been 
swept away, and* a vast amount of other 
damage done. 
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immediately Had ourselves surrounded by volcanic remains of a 
different character to tluose we left beliind on the other side of 
the river, and evidently foreign to that focus of eruption. The 
Allier may, therefore, in a general way, be established as the 
natural boundary of the volcanic districts of the Caiital and 
Haute Ijoire. 

Tlio volcanic remains of the depai-tinonts of Haute Loire and 
Arde(‘he, or, in other words, of the ci-devant jwoviuces the Velay 
and Vivarais, belong to both the classes wliieh have l)een dis- 
tinguished al)ove, and accordingly ominge themselves under these 
separate heads : — 

1 . The Mont Jfezen and its dependencies. 

2. The products of more n^cont (‘niptions, which liave burst 
out on niunerons points irregularly scattered over a broad band 
of the primary plateau, from raulliaguct and Alegre to Pnidelle 
aTid Anbeiias, seeming to Ik^ a prolongation in a S.E. direction of 
the chain of recent volcanos already described in the department 
of the Puy dcj Dome. 

§2. The Moxt Mezen and its Dependencies. 

Tlio Mont Mezen is the most elevated of an extensive system 
of volcanic rcx'ks, resting partly on granite or gneiss, and in 
jmrt on the Jurassic formation, wliieh by their jxisition and con- 
stitution prove themselves to be the remains of a single and 
j.K)werful volcano, of the same character as those which have 
been already des(jribed in the Mont Dore and Cantab Its 
products, however, are disjxised in a somewliat different man- 
ner, being spread over an almost equally extensive surfac.o 
withbut accumulating into such mountainous masses aroimd 
their centre of eruption. Two causes seem to have t?ontri- 
buted to (x^asion tliis diversity of asjiect, namely : first, that 
the eruptions of this volcano apixsar to liave been less frequent 
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thitn; in the other instances; secondly, that its 
either of basalt or clinkstone almost exclusiYely, Yeeey 
granular or common trachyte occurring among them, 
therefore, were probably possessed of great oom|5«rative fluidity * 
and having burst out on one of the highest eminences of the 
primary platform, wliich afforded a considerable slope in most 
directions, they appear to have flowed to great distances imme- 
diately upon their protrusion from the volcanic vent. 

Owing to these circumstances the fundamental granite is dis- 
closed occasionally in ravines iij) to the foot of the central 
summits; and the highest of these, tlic Mont Mezen, though 
raised on a much more elevated basis than either the Cantal or 
Mont Bore, is inferior to both in absolute height. It measures 
from the sea, according to Cordier, 5974 feet. 

The Mezen itself, and the other principal masses grouped 
around it, are almost uniformly composed of clinkstone (phono- 
lite, scaly or schistose trachyte), a rock whieli ranks first amongst 
the products of tills volcano; while the common or massive 
variety of trachyte is, if not totally absent, rarely to be met with 
throughout the \\ liol(3 system. Basalt occurs in great abundance, 
and is associated with vast beds of its peculiar conglomerates, 
analogous in their general c-haracters to the same formation in 
th(i M(nit Dorct and C'untal, but, owing to the non-production of 
trachytic lavas, with little it any' januice in their eomjHKsition, 
and eonsiMpKuitly almost always in the state of basaltic breccia 
(basiilt tuff). 

Wo shall Ixi fully justitied, by the univers^il declination of 
these diflerent volc‘anic IkhIs from the ,Mont Mezen, in fixing tlie 
site of tlnir cniption in its immediate proximity ; and oft the 
sotith-east of this nx'ky eminence, in th<» vicinity of the t:’roix des 
ilouttibrcij, there still exists a stmiicinailar basin whose stet*p 
Hid(^s art^ entirely formed of and kmse masses of very 
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eeilukr and reddislMX>loiired clinkstone, and ^hich probably 
tbeiefore formed a part of the circuit of one of the last^ormed 
craters. From this spot two principal embranchments of clink- 
stone are inrojeieted, one to the south, tlie other to the north-nortli- 
west. 

The first diows itself in between twenty and thirty neightour- 
ing rocky eminences of very considerable magnitude, and more 
or less degraded to a conoidal form, studding im^giilarly the high 
pl«*itforin of the Haiit Vivarais. From the foot of one of 
called Lo Gerbier des Jones, gushes the sourco of the river . 
Loire. 

I'he s(^coTid constitutes a mounbiinous chain of nnmerous 
similar domes or cones, connected in general by tlunr basics, and 
covering a wid<) band of (xmntry as fur as the towns of llothe en 
licgnler and lieauzac on the northern side (»f tlaj Loire. The 
uniformly progressive declination of this series of phonolitic 
summits from tlie Mezen to the bed of tlio river, where they 
tenuinate, tlie two last, (»alled Miaune and (ierbison, leaning 
against the f(K>t of the j^rimitive ranges <;f Lji Chaise J >i<m on tint 
oppoHite bank, lemls to the iiripressioii that tli(‘y are tlie remaining 
jiortioiis of a single enormous lava-current, prior in date to tlu* 
excavation of the actual channel of t]i(5 Loiw, and far the most 
considerable in bulk and extent of any in tlu^ Phlegrman fields 
of France. Tlie spiwe it ap)K*ars to have covered is more tlian 
tw(mty-six miles in length, with an average breadth of six, con- 
taining therefore a suj)erfici(?s of lotJ srjuare miles. Its thickiiesH 
laiist have originally lieen prodigious, and may lie jmlged of by the 
mountainous fKirtions^ still remaining, whose outline is to hi mion 
in tlie accompanying jmnoramic/ sketcdi.* Many of thesf^ rise? U) 
a height of 400 and 500 feet from* their base ; and none, I b(> 


* Se« Plat« XI. 
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lieve, «how any marks of a divMon into separate Jb^ ; Ao 
tlfc$ whole colossal range muE^ be supposed one 
product of a dngle eruption. It rests generally on 
either immediately, or with the intervention of basalt 
conglomerates; but appears also to have covered a largb ar^ie 
of the calcareous freshwater formation which we Have already 
described as occurring in the neighbourhood of Le Puy. 

As the determination of this fact may be considered an object of 
some moment, I took some pains in its examination. At the Castle 
of LardeyroUe, and on different points near the villages of St 
Pierre Eynac and Mercoeur, the clinkstone certainly rests in part 
on the freshwater strata. Immediately below the latter village, 
which with the ruins of its castle is built on a conical peak of clink- 
stone^ the superposition is decided and immediate. It is true that 
the nucleus of this and the other isolated hills capped by clink- 
stone which I observed within the limits of the freshwater forma- 
tion, is of granite ; and the great inclination of the calcareous 
strata of Mercoeur, at the point where they support the clinkstone, 
indicates the granite against which they abut to be at no great 
distance. But it is not difficult to conceive that by this subjacent 
primitive nucleus alone the capping of clinkstone has been pre- 
served from destruction ; nor is it strange, a priori, that this 
rock should rarely be found resting solely on the calcareous strata, 
for the reason that the latter, consisting in this quarter of very 
soft iind friable clays or marls, may be supi[)osed to have every- 
where yielded to the erosion of the pluvial waters, to which the 
liighly fissile structure of the superincumbent rock would give an 
easy access ; and owing to which, the whole of the clinkstone 
bed which covered these soft freshwater strata has prolmbly been 
undermined, precipitated, and swept aw ay ; with the exception 
of such portions as wore accidentally based iqon some granitic 
knoll protruding tlaough the marls, as in the instances quoted. 
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In fiwst, i3i0 moel MaMe of tibe freAirirteT rtmta, 
marls, Imve generally disappeared; all but a few scattered 
patches which lean against the primary ^es of their basin, or 
those portions that, were protected by a cover of basalt and its 
indurated breccia, which, being less permeable to water than the 
fissile clinkstone, have remained longer on their treacherous 
foundation : but even these are reduced to comparatively small 
segments of beds originally very extensive, and annually sufFer 
more or less diminution by the sapping and mining of their 
base. 

Again, that the production of these volcai^ic rocks occurred 
subsequently to the deposition of probably the entire freshwater 
formation, is confirmed by a negative proof of the strongest 
nature, viz. the total absence of clinkstone fragments among its 
transported materials, or the sands and sandstones that under- 
lie it ; while, on the contrary, they abound in the alluvia and 
volcanic beds which were deposited upon these after they had 
been considerably degraded. It is scarcely f>ossible that the 
bed of clinkstone could have been worn down to the insulated 
I)eaks now existing, before or during the deposition of the sands 
and marls, without a fragment or a pebble of it being found 
in these strata to attest its destruction. 

Many geologists have remarked tlie tendency of phonolitic 
mountains to waste into detacdied masses of a conical form. No- 
where could this observation be better appreciated than along 
the range I am now describing, whifdi is entirely reduced to a 
series of rocky eminences, presenting every intermediate grada- 
tion of figure from the rude segment of a bulky hummock to a 
perfect cone. 

The cause of this uniformity clearly lies in the much greater 
facility witli which this rock yields to meteoric influence on some 
points than on others, as well from its frequent dificrences of 
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texture, and consequent aptitude to decomj>o8ition, as from its 
accidental varietit^n of structunj; the columnar and laminar 
modifications at times cfunbining to hasten a disunion of parts 
(as was remarked in the Koche Tuiliere, Mont Dore), at others to 
afford the utmost p)wer of resistance, as when a sheaf of columns 
leaning against one another converge into a pyramidal cluster. 
The same causes continue' to influence the aspect of the mass 
after it has IxKm completely isolated and reduced to a rounded 
form by the wasting of ita angxilar projections. WTiere the 
j)honolit(3 is of a rjuality that readily decays on exposure, it 
presents a Bm(K)tli-8idiHl cone, clothed with a tluck layer of white 
earthy soil, which frequently supports luxuriant forests of oak 
and lir. Wliere the rock is less destructible, its upper outline is 
(‘ap-sluipfid, notclied, find eragg)% and its base encumbered with 
barnui and ruinous pih*8 of slaty fragments. The clinkstone of 
both the northern and southern embninchments from the Mezen 
is always, 1 bikevc, more or less himinar, often columnar. The 
lumiiife vary from massivi^ and coinpfict plates of great size and 
thick ii(!ss, to tliiii slat tvs ; the latter are in general use throughout 
the country for rtK)ting. Its colour vtuies from dark bluish-grey 
to gn‘vish-gi’e(!iu gretm, pale or ot'hrey yellow', and pure white. 
1’ht‘ lighlcr-tinted varieties gent'Tally t)OC|ir at the bottom of the 
IkmI, nevt'r, 1 believe, in the uppi^r and more exposed jmrts ; 
they must not tlarefore be ct)nfounded with the ordinary effects 
of dta * 0111 ] position, ddu* dark-coloured BjRKdes are compact, hard, 
and translnct'iit at the edges, their fmeture straight and splintery ; 
the j)ale parts are more granulai*, euilhy, and approaching to 
common trachyte, not unfrequently of a very scaly texture, and 
a mild silvery or pt'arly lustre. Frequently globular concre- 
tions of a diuk gix'cnisb hue api>ear thickly disseminated in a 
l>ase of a lighter and greyish tint These are oTidently owing 
to the im{>erfect aggregation of augitic molecules, which under 
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more favoiinible c?ireumstAUces would have united into dbjtiuet 
(‘ryst^ils. 

Small imbedded crystals of felspar are Ircnpieut, of au^dti^ or 
horubloiide rarer. Tlie lower parts of the bt'd* are somewbat 
porous and (KX*asionally vesicular ; in the vicinit y of the eiAitral 
summits bigbly cellular and even scorifurm mass<‘siiiv abundant; 
they are usually of a red<lish or reddisli-bhu* colour, and a 
crystalline texture."^ 


Has ALTS AND HuK<’('1AS, 

I liavo alnwly noticeni basalt as baving bc<ai largi'ly pr<)duc(‘d 
by this vol(‘auic sysbaii. Tbeeurrents priindpally tlowcd towards 
the north-west, west, north-east, and soiith-{*ast, led ])y tlir su|k'- 
rior inclination of tlie juimary platform in tlies(‘ din'ctioiis. 

Towards the south-east in j)articular a.ii immensi* endraneb- 
ment, composed of two or inor(‘ su(M*cssive beds of l>asidt aecom- 
panie<l by breccia, desci'nds to a distance of more tiian thirty 
miles, rivalling in extent and volume that of r'linkstom^ wbrcli 
\vt‘ hav(? dt‘scri]>ed on th(‘ opposite side. 

This current is not less inti-resting from its position than tb<‘ 
magnitude of its diimaisions. It ap])ears to tak(‘ its risi^ from 
lM3twoen the scattered j^eaka of (dinkstone which have Ihhui 
noticed above Jis groujad togidher on tlu^ south of the Mt^zen, 
and is prolougtsl with a gentle slopes towards the Houth-(*ast for 


* 1 am aware that, iii attributirij; the 
ehain of clinlcMbme hill« whicli ntreteli 
^ruiu Uie Mezeti t^> Miavme to a single 
colossfil current wont by the elementH 
into frj^gnientA, I am differing from the 
greater imiid^er tff h>cal geologists, who 
coiiaidtr therte dornea or puy« to t*e 
each the prodtict of a «ej).irato hKail 
outburst. I can only aay that, on my 
recent visit to the diatiict, all the ex- 


amination I wiia able tc» moke coniirunHl 
me in luy original opinion. And, nion'- 
over, I felt a «trong euHpicion that on 
many ]K>intrt of thi« range the clink- 
stone liumtuoekft rext upon basalt whj< h 
hml previously Ifowed as lava in that 
direction over the gi’anitifi wurhice, I 
wonl<l Rtrongly recommend tho investi- 
gation of theae tw’o f}U<i«tion« to «ueh 
geologistw as may this country. 


M 
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the space of about twelve miles, resting on the high primitive 
platform of the Hant Vivarais, and forming an elevated ridge 
which s(^parates the waters of the rivers Ardeche and Erieux. 
Near tlu^ line* of junction of the primary and secondary forma- 
tions* it is brf>ken off by a dee.p gap, tlmmgli which ])as8es the 
road from Auheiias to Privas. But on tlie opposite side of this 
depression the same bed is r(‘j)efited at a precisely corresponding 
height on the summit of a mountain of Jura limestone. From 
lienee it is continm^d with a similar gradual inclination to a 
direct! distanc(i of about twelve more miles. As long as this" bed 
is based on graniti^- its breadth is trifling, and it shows itself 
ratlmr as a (*ontinuous flat-toj)]K!d mountain-crest than in the 
usual form of a wide plateau. But on entering the limits of the 
secondary forniatiini it assum(‘s a diflerent disposition, sjireads 
itsdf to a width of five, K(‘v<‘n, and nine miles, and covers an 
extensive and (‘levat(‘d tabh^-land, whidi under the ancient 
regime wtait by the name of tht‘ ('oiron. dht‘r(' cannot Ix^ the 
l(‘ast (loul)t but that the whole of this lofty tract of elurassic strata 
has be(*n solely jiri'scrved from d<‘stru(‘tion by its volcanic capping. 
I'he remainder of tht» formation around has b(;en eaten int(^ 
in all dir(‘ctions by various mountain torrents, and gna^Yed down 
by meteoric abnision to a far lowt?r level. Tlie (^oiron alone 
Ixmeath the shelU*r of its basaltic coating has eflectually resisted, 
and juts out likt' a hugi^ flatt(‘iuMl headland from the margin of 
the high prinuiry jdateau into tin* southern plain. It lias not, 
howevt*r, escap<'d uninjunxl. The agents of wiist<*, to whicli the 
ir<>n lianlut'ss of basalt itself ultimately yields, have intersected 
it by muni'rous transverse nuines, excavab^d sometimes to a 
et^nsidemble dej)th through both the volcanic and <*alciireous 
strata. They are separated by massive parallel embranchments, 
which derive from a straiglit longitudimd axis, exmdly in the 
manner of ribs from the spine. On either side tliere are as 
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many as eight or nine of these, each crowned by a j)rodigions 
tabular load of volcanic prodmds, presenting in its se(‘tion a vast 
range of vertical cliHs resting on the secondary limestoiu* strata. 
Tlie }H*rfect (‘orrespon deuce in |M>sition, stnictiin\ and dimensions, 
of these cappings, as well as their all braiuhing from the 
same 8t<‘m, testify to their having Ikhui once unittnl in a singh', 
eotitimious platform; ami in all their asp(‘ets, but partieularly 
fiom the side of Villenenv<‘, the (‘xtnauities of six or sevcm 

of these ramilieations may be t^do'u in at onee by the <'ye,* tlaar 
appearance is striking in tlie oxtreim^ 

Tlu^ thi(‘knes8 of the volcanic nmss is usually betwruai JlOO and 
400 feet, wliich a})]H‘ared to b(‘ madt' np, wluawer I examined 
it, of two enormous distinct beds of basalt, so]>arattMl ]>y a layer, 
varying greatly in thi(*kn<‘ss, of seorim and volcanic fragmtaitH 
united into a breccia, or of loose s(‘oria‘ alone. lOach b(‘d, but 
particularly the inferior one, j>r<‘sf‘nts a sort of lower slcay of 
very iM-rfect and w(dl-mateh<‘d vertical columns, surmounted hy 
a still thicker mass, whi<‘h is comparatively amoqdious, but on a 
near aj)ja*oaeh is seen to consist of inuuimrrable small columns 
both straight and curved, disposed iii (wery possible direction 
and entangled into ev(*ry van%‘ty ^)f tigun\ Th(*se two por- 
tions are blendfnl at tlieir lim* of contact in such a manner 
that it is inijK)SsibIe k) doubt their Ik ‘longing to tlie samci bed. 
Tln^ Imsalt of the up]H?rinost siirfacf^ is porous, shiggy> and seoin- 
form.t 

Ihe almost architectural symmetry resulting on many jKa'nts 
from tills arrangement was probably the origin of tht‘ fahh*, 
current among the pc^asants of the plain 1k*1ow, wIh) still call 


• See Plate XII. Alao tlio General 8pect« the vei*y recent lava-wtreamfi of 
Map of Central France, the Vivarais to he ricRcrihed in n 

f Exactly reaemhlinj^ in theae re- awpient }>aj(;e. 

M 2 
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tliese Toeks Les Palais du Roi,” and imagine them to have 
been reared and inhabited by some giant monarch. 

The limestone wliich supports them, corresponding in age to 
the Oxford clay, or middle oolite, is iii parts clayey and friable, 
passing into and alternating with shale, and consequently yields 
(‘asily to abrasion. The superincumbent cliffs are thus fre- 
qmmtly undermined mid huge portions, detaching themselves, 
roll or Hlido down tlie shelving and slippery sides of the cal- 
ciiroons hiisos^ which nre in sonic pnrts thickly strewed with their 
ruins. Many of ihose precijiitated masses consist of parcels of 
very regular prisms of large dimensions. 

TIk? remarlval)](‘ nudv on which stands the castle of lloche- 
niaure on the banks of the Jvlione, as w^ell as two others in its 
vicinity, arc ovid(‘iit]y the <*xtreine segimuitsof oiu' of those arms 
which tlie ]rinci}>al Imsaltic tnink of live ( hiron stretches out 
towards the <'ast ; th<*v ap[M‘ar<Ml, liowevtn*, to irie not to In* in 
their natural p(»sition, and ptwhaps d(!S(*(*nd(‘d by a slip or subsi- 
dence from tin* cliffs ulM)ve during tbe (‘xcavation of this part of 
tbt' vall<‘Y of'the Khone. 

Not far froju tlit' extremity of one of tlu' laU*ral eiiibraneh- 
iiKMits on the opposite side, at Yillemuivt^ de Berg, imiy b(‘ 
()l>s('rvt*d an (‘xtciisive dyk(‘ of basalt traversing in a direction 
niMirly north and south the strata of limestone which eamjKW 
som(‘ low hills at the h)ot of tlie ('oiron. Tla‘ basalt is liotli 
(‘(‘llular and eompaet, v(‘ry dark coloimai, dens(‘, and eryshdlinc. 
The compact parts sometinn'S afileet a globular form, at otliei’s 
break into rhotnboidal pit'ees. Tin* cavities of the cellular parts 
are often filhMl with ealcanams* intiltrations. The limestone 
shows few' marks of nlt<Tation by contact with the basalt, nor do 
its stnita appear disturbed or shilled ; sjxcimens may bo broken 
off presentitig InVli sulistauees firmly united. Jhere seems every 
reason to bidieve that this veiTi is not u dyke of eruption, but 
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proc^eedeti from an overlying mass of b^isalt now tlie 

j»rol(>ngation of that alcove St. Joan. The enormous fragiueutii 
which still strew the valleys of the Linluegno and Eseontay are 
sutlkdent to prove that tlie W1 dul not originally torminat<^ at 
its present limits in that dire<*tion. 

The ravine culled Les Jlalmcs de Monthruh whicdi M, Faujas 
considoreil to l»e a volcanic (*ratoi% is nua'i'Iy an a<;cidental 
excavation, I btdieve, in tlie basalt and scoriaiMMUis Ims/cias of 
tills bed. 

On the whole tliere an^ many eirciiitistunc(.‘K, hcsides tlieir 
immense imlk, attending the haHalti(‘ enmaits which ca]> the 
( -tnron. that oaider them in a geologi(‘al light }M‘rha[>s tlie most 
instructive of any in tie* interior ol‘ h'runc(‘. I'lieir disposition 
at th*st in a narrow ridge across the granitic lunglits, tlam in a 
widely-spreading she(‘t over the secondary ionnation. ])<ateetly 
paralhd to its strata, and ev(‘rv\\Ia‘r<‘ pnsia ving th<> same gradual 
d(‘(‘iinatiou from the maghhourhood oi' tlie Mez»‘n to th(‘ (extre- 
mity of the (/Viiron, ('vidently demonstrutc'S tlnar ]ia\ in^ IIowcmI 
at an e[>och wlien the surlaci' of the ]>rimary platform was 
direelly eontinned in that of tla; S(‘eondary strata ; and a]»p(‘ars 
to indicate tliat this last formation at hast was at th<^ time in a 
slate of coinpirative integrity. 

That it had, however, long emerg(,Ml from tin* oeean in uhieli 
it was (lejK)sited, is atk‘Hted by the cinmmstama* that iMUieath 
the basalt a vegt‘table soil is found containing terrestrial shells 
of a s|Kcies still existing in the sumo country (f'yclostoma 
idegansj. 

Tlie inliueuse quantity of matter wliicdi must havt; Ixs n ah- 
stractisl from tlie secondary distrad of tlie Uhoicj valh‘y since* tin* 
tqioch at wliieh this lava was emitted — an ejKX'h which this last- 
mentioned fact proves to U.* but r(X‘cnt (geologically s|x‘aking)— 
(iuiiuot but strike us with astonishment. Hiere can be no d<Hibt 
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that the Buifoce on wliich the basalt of the Coiron rests was at that 
period the lowest of the neighbouring levels, or these repeated cur- 
rents of liquid inatttu* could not have flowed in its direction ; yet at 
present this siirne surface vastly overtops every other height of the 
same formation, and ranges upwards of a thousand feet alx)ve the 
av(uagf^ l(tv(^l of the valley-basins of the Ardeche and llhdiie on 
either side, d’hat a eonsidemble pro[>ortion of tliese was exca- 
vated by ‘‘ rain and rivers,” in other words, by meteoric agency 
such as is still in operation, and not by any diluvial or general 
flood, is sus<reptible of direct proof, as will shortly appear from 
our <jxamination of the volcanic formations of the Bas Vivarais. 
To attribut<‘, tlumdbro, tin; remainder to any other clause of an 
liypotln;ti(*al nature unsujqx>rted by evidcmee, would seem to he 
contrary to the riih;>s of analogy. But the (‘onclusion tliat the 
greater ])()rtion (»f the valh;y of the Rhone Inis Ixicn so recently 
t*X(*avat<;d, and by such agency alone, inv(jlv«*s important const'- 
quenc(‘s ; since the saint; agents must have been at work every- 
wluM't; (‘Ut>, and prtKluced rttsults as stiqx;ndous during the same 
{(xanparatividy) {Kn’iod. Tln‘se considtirations will be 

itisuintMl henMifUu’. 

1 now |)ro(*eed to the otluu* basaltic rtmiains which owx; their 
origin to tln^ volcano of the Mt‘Zt‘n. They form the covering of 
a very i‘Xtended surface ot the Haut Vivarais and Velay, but, 
from their situation on so (devattxl and exposed a region, have 
Ikh^u intcrsctdtni in all directions by the channtds of mountain 
torrents, so us to disclose the subjacent rock, wliicJi is every- 
where granite, i‘X(*(‘pt w ithin the boundaries of the fr(;sh water 
formation of Le Buy. 

It is remarkable that di^tached plateaux of basalt are scattered 
pix>fusely near the borders of the great phouolitic embranchmemts' 
noticeil alxive. Not unfr*e«pi(nitly the interval between two or 
more conoidal rocks of clinkstone is uccupitxl by a flat superficial 
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bod of basalt extending quite up te> their banes ; and it is very 
difficult, in consequence of the ex(*cssive degradation of the 
clinkstone and the piles of debris which gather round their skirts, 
to ^ist*€rtaia whetlier the basalt passes below them, or l«is bt^en 
deposited since tiieir separation. The former cunclusiou is, 
f>or}ia|*s, the most prolmble. 

The basaltic be<ls wliich flowed etistward from the l\Iezen rea^di 
from Fay le Froid to bt^yond Saint Agrtvc ; (‘onstituting the crest 
which sei)aratefl tlio waters of the Loire* from ihosr^ that flow into 
the Rhone, On many jKnnts they hav(! been reduced to scattered 
patches by the Sfinie causes which have cut up and ravined io a 
great depth that hurren and dreary ])riiiiary tjanlou called hm 
Boutti^res. Ihose whicl) took tlaur courses to the north and north- 
w’est are more entire, descending into and travt^rsing tlu^ valley of 
the Loire, accompanied by large accMimulaiions of ctaiglomerate. 
1 think it probable that the basin of the freshwater formation at the 
period of its invasion by these volcanic* pnxlucts had bticn laid dry, 
and wiis even partially eaitm into liy thc^ torremts that descjended 
from the environing h<*ights: that tlie ]»osition of the* river which 
tht?n eflectcxl its drHinagc3 and njccivtsl these* strc'ams was mu(*h 
to the west of the factual <*hannel of the Loire, and at the foot 
of the western granite range: and tliat in this state of tlungs 
the whole of tiie biisin up to that range wiis delugfxl by^v^ 4 st 
currentB of basalt, which flowed from the vicinity of the Meziui 
in company with an immense quantity of fragnuintary materials, 
trausjx>rted by torronta of water an<l dep(*sited in the same dis- 
order as the conglomerates of the Fantal and Mont Dore. 

The facets on which this opinion is built are contaimxl in tlid 
following ol>servations, which will be made much clearc*r by tlaj 
aecomjianying imnoraniic sketch of this district.* 


*■ Plate XI. 
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From tlio centre of the volctmic system near the Mont Mezen 
vast Ix^ds of basalt are seen to stretch with a gradual inclination 
over a wide* surfacie of granite, towards the west and north. On 
attaining the freshwater formation they are prolonged over it 
exactly in the same manner, without any material change in the 
anglcj of tlKtir sloj)e and few complete internij)tions to their con- 
tinuity. Wh{;re these do occur, the original union of tlie different 
segnieiitH is (‘vident from the corros]>onding altitude, disposition, 
and nature of th(^ massiis which border either sid(.‘ of the valley. 
In this way they extend to a considerulde distance beyond Le 
Piiy ; and though towards the extremity of thoir course they have 
Innui tlieinselves covered by more recent arid scarcely less copious 
lava-streams from a difierent sourct*, they may still be iiuiversallv 
reeogniscHl by tbeir piH’uliar eluirmders, along tb(5 mural HaulvS 
of th(i nurmu’ouH ravines wliicli intersect this plain, almost u]) to 
the l>as(‘ of the W(\st(*ni granite range. 

Wliile desiTibiTig the freshwutiT formation of Le Puy, I spoke of 
it asarruiigi'd in strata having a progressively dccnaising dip from 
the granit(‘ against which tlaw lea.n. It is remarkable that the 
volcHiiie IxmIs are not panJlel to the planes of these strata by which 
they ari‘ sii])])ortcd, but cut a<Toss them irregularly, and often 
very abruptly; tis for example in tlu^ Montague de Done, where 
the ^ip of tlu,‘ clays and marls is scarcely l{) \ wliile that of the 
sup(a'po8ed bed of basalt and bre(xna is in some })arts W and oO^. 

Nor do the volcanic beds in general re«t immtHiiately on the 
taUcanxms strata, but with the intervention of a layer of clavey 
and micaceous sand mixcnl with volcanic ashes, and the debris of 
granitic and volcanic ren^ks, particularly rolled fmgmtints of clink- 
stone. Tliis stratum is not parallel to thoS(^ of the freshwater 
i'ormation on which it n^sts, but to the volcanic beds by whi(di it is 
covc^ixxl, and w>is evidently dt^positixl in chaumds already dee])ly 
ex(?avated through the soft calcareous strata below. It genemllv 
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enclaves veg(‘table remains, sliglitly carlKRiized, juul on Pt'rtain 
}K>irita so abundant that ibis alluvium passes into a lignite, otwlneh 
some beds are occasicmaUy of sufficient tliic^kness to lH‘(‘oino tlie 
obj«3('t of extraction, as at Aubepin and La-roe]u‘ JamlK*rt. The 
plants are either reeds and grasses, or leaves, twigs, and brancdies, 
of dicotyledonous trees. M. Aymard pronounces the ojnnion, 
that the Flora of this alluvium is 8ear(‘ely, if at all, distinguisli- 
abl<i from that still existing in the district. Tho Fauna of the 
same beds (wiiich are very ossiferous), on tlu‘ otlun* hand, (‘ou- 
tains many species not only unknown in France, but altogetlier 
extinct ; esj)e<‘ially is tliis the ease witli the niamrnilerous ani- 
mals, among which are fi:)und here tlie remains of tlire<^ species 
of mastodon, several carnivora — machairodus, liyama, &c. ; of 
Pachyderms, a rhinoceros (^lesotrojais, Aym.), and a tapir, &c. 
(»See the catalogue subjoined in Appendix.) 

Where tliis intermediate layer of alluvium is abs<‘nt, and the 
volcanic prcKlucts rest directly on the fn.‘shwat<T strata, tla^ lino 
of c(mtact exhibits a breccia of 8(‘oria) and [aizzolana enelowsl in 
a calcareous or argilla(‘eou8 paste, siieli as has been remarked in 
parallel situations in Auvergne, in some ca.s(‘s tin’s breccia 
a}>pears to proceed in part from deconijujsition of the volcanic 
beds above, and would be classed mineralogically as a wacke. 
It is remarkable beneath tiie mass of basaltic bna-cia (;alled 
Les Jlocliers de IMylenc, for containing ninnerous nodular 
blocks of olivine of an extraordinary size. One of an oval 
shape wliich I measured was five feet in circimdcTence, many 
others around were nearly as ♦large. I’hese, masses are 
rounded lis if from Ixaiklering ; yet those which are em- 
btHlded in the basiilt alcove have the same figure ; * they break 

♦ They have, I conceive, been rounded in a state of iinpci*ftjct liquidity. Sea 
by the internal friction of the lava which Scropc on Volcjinon, pt 104. 
enclosed them, as it flowed onwarda 
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and am of ft teftnspairot 
jimg^xlarly spotted with a dswier green when 
,l^lft|S»oted by decomposition ; those in which this process has 
am mom Iriable mi opake, and of a dnll ydlow or 
^lEMfas^hue. 

r®l|0 same Ijili is interesting from the circmnstance that the 
tifftr Smneiie, which seems once to have flowed in a different 
dimction, hfts evidently eaten its present channel (and that 
quite recently) through the clayey marls supporting this great 
bed of basalt and breccia, part of which has been in conse* 
quence precipitated. The piles of rocky fragments, which the 
river alternately dashes over and dives between^ with the for- 
midable walls rising on each side, adorned with magniScent 
columnar ranges, and almost closing over the darkened gorge, 
form a striking setme of ruinous grandeur. 

The volcanic Ixsl itself, whenwer it np[)ears, may be con- 
Hulerod as an (‘xt(Uisiv(‘ tabular mass of indurated brc‘ceia fr©ra 
100 to dOO feet thick, in turns supporting, o\erlying, and (‘n\e- 
loping (‘urreuts of basalt, which at times diiuiiiish to tlu‘ dinuui- 
sious of u narrow vi'in, at others swell out into the amplitude of 
an enormous b(‘Il)ing mass. In the latter form they lia\e Ix^en 
tVoijiumtly strippt'd ol the onelosing conglomerate, and appeal* 
as shapeless and almost isolated ro(*ks. 

'fhe br<s*cia is in some places stratified, and has ofbm a ten- 
dtuicy to a rude columnar configuration. It consists of Ixith angular 
and rolled IVagimsits of volcanic rocks of many kinds, of granite, 
gueias, and inu u-schist, and (M’caaionally of marly limest^me; 
the volcanic of coui'se pivdoiu mating. The cement is generally 
of volcanic lishcs, hardened by water and pressure, jiartieipating 
but little in the pumiiHuais nature of trachjiic tuff, and passing 
into an arenaceous compound, the detritus of the roc'ks whose 
fragments it emdosi^s. Sometimes the gluten is merely an oxide 
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of iron, at others basalt itself fflls the interstices of the broken 
materials, appearing to have enveloped them in a state of 
fluidity. ^ ‘ * * 

The basalt varies in character in diflTerent parts, seeming to 
belong to separate currents. It is, however, generally columnar ; 
often presenting the greatest accuracy of design, as in the rock 
behind the mansion of Douc, and on numerous other spots along 
the valleys of the Loire and its feeders. On more than one I have 
observed the three cliief modifications of divisionary structure — 
the columnar, tabular, and spheroidal — distinctly exemplified in 
the different parts of the same mass, and passing into one another. 
Its mineralogical characters are extremely diversified. Some- 
times as we have seen, imbedded knots of olivine predominate, 
sometimes crystals of augite, of hornblende, or of glassy fels])ar. 
!Many varieties are much iron-shot, and then black, compact, 
hard, and sonorous; others have almost an (-arthy feel, the 
colour of a dead leaf spotted with bluish-grey, are |>orous, and 
decomj)08e rapidly, separating into angular globules. Such is 
that whic‘li occurs on each side of a small ravine running up 
irom the village of Exptiilly, near Le Puy, to the foot of a hill 
(.‘ailed Le Mont Lrousteix, and which (‘ontains the far-famed 
zircons, sapphires, and garnets of Expailly. They have been 
for many centuries found in the sand of the streamlet call(.*(i 
Uioupozzouliou, that drains tliis ravine ; but it is only of late 
that they have been detc^cted in their matrix, whicli is tluj 
above-de 8 (*ribed basalt. The zircons occur in small imj>erfeet 
crystals, and are collected in such numlxirs that I hav{3 seen a 
large drawer full. The sfij)p}iires are next in abundance, and 
are found in bexahedral prisms rarely exceeding three lines in 
diameter. The garnets are scarce, and in rhomboidaJ dedeca- 
hedroiLS, usually about tlm size of a large pea. But all tli(.*se 
crystals, not only when taken liom the alluvium of ilie ravine, 
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but those also which are imbedded in the eom}>act basalt, have 
lost the shai-jmess of their angles, and are in general mueli 
defaced. There is, iude>ed, every reason, from tlieir aspect and 
mcMle of H(‘tting, to suppose tli(it their crystallization was not 
cx)ntempf)ranoons witli that of the felspar, angite, and olivine 
which th(‘y accompany, but preceded it, and that these minerals 
n^sisted the fusion to whif^h their original matrix was probably 
subjected before its conversion into a basaltic lava. 

lleth l»asalt and bnicda occasionally envelop irregular deposits 
of V()lcjinic ashes having the appearance of d(‘siccatod clay ; and 
this substanc(% wIhto in contact with the basalt, is divided to 
the de])th of about a foot into V(‘ry regidar columnar prisms, 
p(vrpendicular to the surfarjo of th(‘ basalt with which it is in 
conta(‘t, and whose most general mode c)f struct ure it acrcuratcly 
imitates in miniatur(\ It is often of a tine t(^xtur(‘, and a rich 
salmon colour ; sometinu’s graduat(‘H into a mi(*ac(‘ous sand, the 
detritus of voh‘ani<* and primitive rocks, similar to that which 
occasionally forms the ])aste of the basaltic bn^ccia, and on 
otht‘r points into a conglomerate of bouhhu’cd j)ebbles. 

Th(? valleys worn through this vast volcanic bed, and tlie 
lacustriim strata bemaith it, offer here, as in the (kintal, an 
extraordinary serii^s ol* pit'tures. The breccia, where it is inindi 
impr(‘gmit<Ml with iron, or otherwise conaidtn-ably indurated, has 
n*sisti‘d the agtaits of erosion, and remains in isolated masst‘s of 
grot<'S(pie hams. 8iieh is the K<x*her de rolignac, that calhnl 
( k)rneille, whose calcareous base is half encinded by the town of 
Le PuY, and that of »?^t. Michel, a needle-shaped and pi(dures<|ue 
pymmid, c*ron ned hy a elmreli, of which a tolerable engraving 
is given by Faiijas de St. Fond.* 


* The tendency of cotvreo conglo- is genen\Uy kium'w. Its eanm U din- 

memtes to waste into pyramidal fonns doaed in tlie striking instaneo of the 
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In frequent instances veins or dykes of hmiM penetruto tke 
subjaf.ent strata, whether these are hnnicia, liniestinie, or granite. 
Examples of the first kind are excetnlingly (‘ommou ; oi\e of the 
second may lx.‘ observed at the foot of the hill called Brunch q, 
on the left of the road fmin Le Ihiy to Issingeaux. Tlui dyke 
juoceods from a mass of basalt, and cuts veidically throiigli strata 
of marly limestone. Its lower termination is not visiblt‘. The 
road fiom Le Piiy to Boziert*s, on the descent towards Merc,<em% 
is traversed by a dyke of basidt abirtit a foot and a halfwiih*. 
and which can be traced only alK)ut seven or eight yards in 
length. It occurs exaidly where the nunly strata l(*an against 
the granite, and appears parallel to tlufjdane of tlieir junction, 
which is ehuated at an angh‘ of about t;() degrees from tlu^ 
horm»n. One wall is imalhaxid granite, tluj other a narrow 
stri]»e of granite bleached apd disiijt(‘grat(al to tin! states of gravel, 
intervening betwetai the basalt and the calcanxais strata. 11je 
basalt Ls ac(*ompauied by scoriaccons portions, and from its simi- 
larity of texture, and other mineralogical eliaraett?rs, as w'ell as 
its ])Osition, appears to have derived from a conical mass still 
capping the grauihj at a higher elevation. 

The side of a narrow ravine at a s[)ot ealhid Lc^s I’andrcaux, 
l)etween Lantriac and Ijh Buy, presented to view anothm* nearly 
vertical laisaltic dyke 3 feet wide, cutting throngli granite, 
which is considerably altered along tiu' ]in(.‘ of contact; and at 
no great distaiu^e, in the same valh*y, rises the Koeho Uoug»\ 
This is a swelling {Kirtion, or •* rendmneut,’' of a basidtie dyk(% 
which, from its hardness of substance and solidity of structures 


“Pyramids of in the Tyrol, conji:loinerale bed of which ajjd 

each of which evhicntly owes pre- ttirailar j>yraiiuiid»l remnant# f<»i*mcd a 

«crvati<ni to a large Infiihler which cap?i part wa« cirected aoJely by the hjtcc of 

apex; wbonce it follows that the din*ct veilical rain. See note to p. log, 

amount of exejxvation prxKliiccd iu the 
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tas resisted the abrasion that has gradually worn away the 
granite aroural (of a very friable quality), from which it now 
protrudes to the height of alx)ut bO feet, with an average thick- 
nosH porhupH of ilO. I'he continuation of this dyke is visible on 
each side, aj»pearing like a narrow vein ofhm not more than a 
f(K)t wide, running from the K<x;he Ihmge towards the nortli- 
iv(ist and south-east. It may be traced to a distance of 500 or 
()00 yards ; its course being rather sinnous than straight. The 
btisalt is partly sf.*orifona and cellular, jmrtly dividend into small 
mlunins laid perpendicularly to the walls of the v(‘in. The 
ginnito of these is scarcely at all affected, and sometimes 
adheres firmly to the basalt. 

A (|U(‘8tion may Ikj raised on the mod(^ of formation of this 
jind other similar dyk(^s, namely, whether they werc‘ [>ropellt‘d 
from above or Ix'low; in other words, whether each is the 
chimney (»f a volcanic emption, or a portion of basalt from a 
currtmt above, which in the state of lava insinuated itself into 
a fissure pn^-existing in the granih;. In sujifort of the latter 
hyjMithesis it may he observed, in the ease of the Iloche Rouge, 
that the 1 h‘i 1 of basalt of which the Montagues de Dime and 
Sf’rvissas are tlu^ jirineipal remaining segments, certainly once 
exteiuh'd over this spot, and that instances of sucli currents 
having puslunl forth considiTablo dykes into the granite on 
vvhi(dv they rt'st arc, as w'e have seen, by no means uneornmon, 
wliile thos(* who prefer tine opposite opinion may allege the 
freshness of as{x^ct, both of the scoriie and basalt of the Roche 
Rouge, and the I'n^quoncy of recent volcanic eruptions in the 
neighboxirluHKl (to whosi^ description we are now arriving), each 
of which must, in all prohibility, have left some such dyke as 
this fUling the fissure tlirough which its lava ascended For 
myself I incline rather in the instance of this dyke to the idea 
of its ascent from below^ ; and that we have in it an example of 
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the condition wliich every ordinary volcanic vent productive of 
but a single minor eruption of btisaltic lava would exhibit, when 
stripped of the outward coverings of scoriae and other fr»igiuents 
that in almost all eases conceal the orifice in the Buja^rfieial 
rocks through whicli these matters were protnidt'd. There 
ap{>eared to me to be a separate axis of basalt [penetrating the 
heart of tlie Roche Rouge, lis if the lava liad cantiuu<^d to 1 k^ 
expelled through a central channel, after the exh^mal [parts 
wliich were in contact with the gmnito liad been consolidated to 
a considerable de])th. llie rock of St. Michel seems to contain 
a similar dyke, wliieli may [probably have been cru[pted on this 
s[>ot. It Is, however, (pf course evident that tlio congI()m<3rate of 
wliich it is eomjKisiHl must have Ix^en originally eiivel(P[K?d and 
supfKprted Ipy surrounding beds of softer materials, since worn away 
by aqueous erosion, and the same is tru(3 of the Roeher Corneille, 
that of Polignac, &c. The existing valk>y of the Rome, as well 
as that of the Loire into which it opens, must have been exca- 
vated subsequently t(p the produetiiui of thes(? remarkable rcpcks, 
whatever may be their date. On tliis point, however, the 
extreme similapty of these basiiltic breccias to tliose of the 
Cantal attests their [parallel origin. Though therefore the dykes 
by which they are (>ecasionally jienetrated may Iw considered 
the result of local enijptions, I cannot doubt that the breccias 
(of Corneille, &c,) are derived chiefly from the Mez(m. 


§ 3. The PnoniiCTs of more recent and kcatteeeo 
Eruptions. 

We now come to the volcanic remains of the second class 
occurring within the departments Haute Loire and Ardeche. 
These are the products of a later epoch of volcanic activity, and 
almost uninterrupteilly cover a broad zone of tlw primary 
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platform from a point nortli of Paullmguet to Pradelle and 
Aubenas in the Houtli. They coimtituti? a ])rolongatioTi of the 
chain ot puys of Auvergne, hut do not appear in any imitanee 
* of quitch 80 r(H*eiit a dat(i as tlie latest of those. 

1 \he various points on wliieh these eruptions have broken forth 
ar(‘ stiil Tuarked by uiiinorous volcanic cones of scorim, whose 
project ion, as in Auviirgnc, accompanied the development of the 
voleanic ] phenomena. They are so tlnekly sown along the axis 
ol* the graniti(* range that separate.s the Jjoire and Allicr from 
PaulliagiKtt ii) Tradelle, as generally to tomdi eacih other hy their 
bases, ajid form an almost continuoas (*hain. 

On both sides of this tlu‘y ar<i inor(‘ s]>aringly distrilmted, 
dotting hor(> and tliere the slope towards either river ; a few being 
also ibund on the further side of each. Ikdween Pradelle and 
Aulxmas they o(M‘ur more rarely, and none to tlie south of the 
lutU‘r town. There is, however, a large and ])roduetivr‘ grouj) 
to th(‘ north-east of Prad(dles_, in the vieinity of Prezailles. 
I'hrouglumt th(‘ above-ineutioued tra(‘t I eonnted more than 
a hiuidnd Mud fiftij of tla*se cones, and ]>rohably omitted 
many, 

'Idiey are not altogetlier in the sjime state of freshness and pre- 
servatieu us the great pro]K>rtion of those we have noticed Jii 
Auv«‘rgm\ Not luany present an entirfi or even a distinctly 
inark(‘d crater, and tht^ generality liave wnsted to ridgy saddh'- 
shaped hills, a form which volcanic cones have frequently Wen 
observed io assume by degnidation. As usual, they are solely 
comjKxsed of slaggy^ and funitbrm scoria*, lava-Wmibs, lapillo, 
volcaiue wind, fragments of granite and basalt, and sometimes 
, massive poi*t ions of this last rock in mtu^ the relics of the currents 
which des(*ouded their hanks or lK)ileil up witliin their craters 
from the vent Ixmcatlu Tluur surfaccvs are s 6 antily clotlmd witli 
a meagre heritage, and tic^^iisioiuilly a hw stunted S(*otch firs ; 
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but their dilapidation is incessantly going forward by means of 
frequent and shifting surfiice-rente. 

The lava-currents, whose emission accompanied the ft>rmation 
of the cones of the principal chain, must have been exceedingly 
abundant. According to the jjosition of each point of eruption 
with respect to the slopes of the granite range, they appear to 
have directed themselves either to the east or west, descending 
into the bed of the Loire on one side and of the AUier on the 
other. The former have covered nearly the whole eastern elope 
of the range (the granite which forms its nudeus appearing only 
at distant intervals or in ravines worn tlirough the basaltic beds), 
and are continued over the freshwater strata in a imiform sheet, 
forming a very extensive and but slightly inclined tract, which 
they seem to liave completely deluged. There is every indica- 
tion that, by these prodigious and perhaps n(*arly simultaneous 
irruptions of lava u{>on the basin of the Loire, the river was driven 
from its former bed and forced ba<'k ui)ou the slope formed by 
the similar products of the Mont Mezen. It probably long erred 
between the two, every fresh invasion partially shifting and rais- 
ing the level of its channel, so tliat its a(‘tual valley, and those 
of its tributaries (especially of the Home), are excavated as 
well through the vast mass of earlier basalt and breccia, which 
we have chiefly proceeded from the habitual vent of the 
Mezen, as through an uppermost btKl, generally single, of basalt 
alone, which, in its fresher aspect and uniform inclination from 
the chain of volcanic cones, is proved to derive from them. These 
later lavas are separated usuaUy from one another, when re- 
peated, and also from the older basalts and breccias when they 
overlie the latter, by beds of conglomerate containing scoria?, 
fragments of granite, &c., and often layers of lx>uldered pebbles, 
showing the currents to have occupied, as usual, the shifting 
beds of the rivers and mountain torrents. WTiere the frag- 
mentary matter has been taken up and deposited by these torrents, 
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breccias have been produced identical with those of an earlier 
epoch.* 

These clianges in the position of the Loir© seem to haT© been 
a<JcoinpanitMl by the progressive excavation of that deep an<l 
narrow gully tlirough which tliis uYer now escapes from the 
basin of the fr<Bhwater formation of Le Pny,t and which coul<l 
not have existed at the period of the flowing of certain beds of 
basalt (the ])lateanx of CliatnlK^yrac and TOulette) that are seen 
capping its per|Kmdieular clifls ; or it must have l)een completely 
chokes] up by the lava to the level of these plafrmiix, like 
the valleys of the Bas Vivarais, winch we shall shortly liave to 
notice. This channel has teen worn irregularly across the liigh 
graiiitic embranchment of Claispinliac which 8(‘parates the basin 
of Ijo l^^y from tliat of Emblaves (a minor di\iKion of the same 
freshwater formation), and may perhaps liave been partly occa- 
sioned by the creation of a fissure in that direction through some 
aaithquake attendant on the volcanic eru})tions. It is even pro- 
bable tluit the waters of tlie lake were previously dischai^ed by 
another outlet, perhaps over the low jiart of the granite ridge 
l)etwecn Blaves and St. Etienne. 

Jk>tween those two points may ho seen another striking proof 
of vast amount of erosion efleeted by the existing torrents, in 
tlie gorge of tlie Sumene, a stream which joins the I^ire just 
before it enters the defile at Herre Neyre, On the left of this 
deep hollow the basaltic plateau calletl Chauds de Fay rests 
upon tertiary strata. On the ri^t, tlie cone of scoriae called 
Mont Serre is perciied u|X)n the edge of the granitic escarjiment 


♦ M. Ayinard (from whom 1 differ 
with great deference to hia miperior 
locid knowledge) ia of opinion timt these 
basfJtic beds belong to a iwiiod much 
earlier ihnn the roloiinic cones of 
acortse whioli they surround. So ^ as 
I understand his views, he appears to 
the eruptions which threw up 


these numerous cones to have produced 
no lava-streams ! This would be so con- 
trary to all analogy, not only of the 
Auvergne and Vivarais north and south 
of the Velay ohain, hut also of volcanic 
{dieuomena in general, that 1 cannot 
for a moment assent to its possibility, 
t See Flats XL 
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of Chaspinhac. And yet the petition and inedinatiou of tlu^ 
basalt of Fay prove^^it beyond all doubt to have flowed as a 
lava-stream from this vent across the space now occupied by the 
deep channel of the Sum^ne, which could only have l)een ex- 
cavated by its existing stream (aided, j)erlia]>s, by earth- 
quake fissure), since the entire O/ondition of tlie cone of 
scorisB above rebuts the supjK)sition that any general denuding 
wave can have passed over these heights since its production. 

After traversing the lower basin of Emblav^is the Loin^ finally 
issues through another similar defile, where its passage seems 
once to have been effectually barred by the great current of 
clinkstone already described, of whicli two cxdossal remnants, the 
rocks Miaune and Gerbison, rising on either side tln^ to a 
height of 1800 feet above the river, attest tlie original elevation. 
Tliat this enormous dyke suddenly thrown across the valley of 
the Ijoire must have caused its waters to accumulate into a lakii 
covering the whole extent of the freshwater formation, is ex- 
tremely prolmble. It is not, however, tx) this event we can 
attribute the original creation of tlie lake in which the freshwater 
strata were deposited ; for the granite which supports the bases 
l)otIi of Gerbison and Miaune at a height of IKK) fret al>ove the 
present river would alone have formed a sufficient barrier for 
that purpose ; and we have also seen that there is reason to (X)n- 
clude the clinkstone more recent than the freshwater formation. 

The gradual erosion then of the gorge of Chamaliere, throiigli 
both the mass of clinkstone and the granite on which it rest(*<i, 
was probably coeval with that of the channel of discharge of the 
upper basin ; and some remnants of basalt which show thxiinselves 
attached to the sides of the excavation at Kerre-neyre and Artias 
prove the former to have been occupied at inter\'als during this 
process by lava-currents from the neighbouring vents of eruption. 

Auiong the puys of the Monts Dome we are enabled by their 
(‘ompaiiitively rare occuMence, and the intervals of primary^ rock 
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wluch separate their products, to trace almost every stream of 
lava to the crater whicli marks the 8}>ot o^its emission ; but in 
this chain of vents the cones are more nnmerous and closer, tlie 
volcanic enorf^y seems to liave been exerted far more furiously, 
ami tiaf lava-currents to have imited inU> one continuous and 
enonuous crust, wlioro all are mingled and confounded.* An 
extfuisivc? and gently sloping plain lias thus been created, appear- 
ing tliinly dotted by the cones wliich have been tlirowu up to the 
east of the primupal lino. Eacli of these has in all probability 
furnished its (Contingent to the sea of basalt tliat ovei'sprcads the 
[dain ; but all attrunpt at ajipropriation is out of the (question. 
A few sliow themselves in the vicinity of lioPuy. having bm-st 
tlirough tlie great volcanic bed wliicli, descending from the 
Mezen, liad j)reviously invaded the basin of the fn^sh water forma- 
tion. 8uch are the Montagues de Ihmise, Ste. Anne, Heinzelles, 
Crousteix, Eystuuic, and Mont. In their s<*orim are implanted 
numerous fragimuits of granite^ and gneiss : which prove that 
the soimo of tlnn'r {^niptions was imao d(M^]>iy seated than the 
lm^(oias and basalts tlm)ugh wbicli they burst To one of these 
eruptions, and probably to that whi(*h jmxluced the double hill 
<»f Mont south-(*ast of Lo l^uy, is owing a small platfonn of 


I again rnfor to the pai'aHol iu»tftnce 
of Iho <'huin of vdletvnic cones thro'vvn 
uj» in the island of Lanoorote, one of 
the Canary Islos, by the tromoiidous 
volcanic eruptions to which that island 
was »ubject*Kl lastween tho years 1730 
ami liiiU. (Sec p. above.) A very 
interostiug desontaion of those voloattic 
protluctH, aoeonUMvnied by a relation of 
the priilci{W>l occurrences of the eruption, 
from a MB. narrative written by on eye- 
witness, h»» been published by M. de 
Bueh. The fonnation of distinct 
etmos on a fifisnr© of groat length, within 
«o short ft space of time, leatls to the 
supjKwition that many of the eruptions 
which threw up the puya of Auvergne 


and the Velay were similarly circum- 
stanced. Not that the whole cliain 
WHS contemjjoranoously pro<iuced, for 
this is ojiposeil to the numerous aj>- 
jjoamnees of untvjual anUVpiity alreiwly 
dwelt upon at length in their desorip* 
tion, particularly with respect to those 
of the Monts D6nie; but that ef»ochs of 
intense activity alternating, as is the 
usual character of volcanic action, with 
lengthened iieriods of quiescence, 'fre- 
quently gave birth to a great many erup- 
tions from independent vents within a 
short space of time, creating as many 
distinct c^nes, arranged either in lines 
or groujw, and os mimy streams of lavs. 

t 
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colmnnar basalt called Moutredon, rising in the middle of the 
\^lley of tlie Borne, and resting on a shingle of j)rimary and 
volcanic boulders, evidently at one time the bed of tlie ^i^'er, 
though now more than 50 feet above its present channel Tliis 
to have been one of the most recent eru[)tious of 
district. And it is rem(irkable that in no instance an^ lava- 
8t^t^am8 found, as in Auvergne, occupying tlie river-chain lols of 
the existing valleys, as if they had flowed but yesterday. 

The ei>ne that has attracted most observation, owing to its 
immediate \d(riuity to the town of Ijo Puy» is that of the 
Montague de Denise. And it does, in fa(‘t, oiler some jiecuHai- 
features of an interesting and pnibleinatical c)iaract<*r. Ilu' 
summit and flanks of this oblong hill are covtired with large 
accumulations of very fresh-l< Hiking scoriae, lapillo, and puzzolana, 
out of which several prominent musses of basalt are j)roj(H*ted 
into the valleys aroimd and beneath. One of tlu^se forms a 
bulky promontory, dt^scH^uding to the level of the river Borne on 
the south, and exliibiting two colossal ranges of basaltic columns, 
one alx)ve the other: tla* upper is called the Croix do la Bailie, 
the lower (whi(*h Iwiiigs in a elifif over tlie river) tlie Orguiis 
d’Expuilly. At its sides and base this basaltic mass is euveloiMid 
and passes into a stnitiiied and somotinies laminated breccia 
or tuff of no great coherence which clothes some of the outer 
slojies of the hill. Other massive rocks of a bretMiiu or j>e|Hirino 
similar to that of the Ko( 3 lier Corneille in the town of Le Buy, 
constitute the nucleus df the hill itself, and through these the 
eruption of tlie more recent lavas and scoriaj evidently brok<^ 
out. Tins massive and indurated fieperino is of muf*h earliiir for- 
mation tlian that which accompanies the erupted lavas and sr:oria% 
although the two breccias can with difficulty be distinguished, 
and in places appear almost to graduate into each‘ other, lliere 
would lie little remarkable in this w^ero it not that in the last- 
mentioned 0tratiii€Hl dejKwits large quantities of are found of 
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ekpliatit, rhinoceros, Cervue elaphas, and other large mammifers, 
and in one locality the imd<mbted remains of at least two human 
skeletons. A bl<x*k of this breccia containing the greater j)ortion 
of a human skull and sereral oilior bones is preserved in the 
museum of Ijo l*uy. The matrix in which these fragments are 
firmly emlxHlded is uncjuestionably a jK>rtion of a stratum of 
indurated tufil* or breccia which envoi o|>8 and passes into the 
bass;lti(^ lava of Denise. The examination I made on the spot, 
whic]» is just alxjvc^ a liouse called the Hermitage ou the road 
from Le Ikiy to Brionde, left no |K)ssible doubt of this fact 
on my mind. It was discovered in 1844, and the attendant 
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circumstances were carefully inquired into and reported to tlie 
Academical Society of Le Puy by M. AymartL At the meeting 
of tie Scientific Congress of France wliieh took phu'c at Le Puy 
in 1856, the question of the geimuieness of tliis specimen was 
discussed, but no reasonable doubts could bo tlirown ujk)!! it, 
an<l llio great majority of the savans who examined the (juestion 
were of that opinion** Nor, in tnith, noeil there hi) any 8iir|>ris(^ 
at the discovery that this district was inhabited by man at the 
j>eripd w^hen the most n^cent volcanos were in eruption. The 
more remarkable inference from the discovery of those Issues is 
tliat man had for his contemj)oraries in this ctnintry sevc^ni! 
races of extinct mamiiialia, of the genem rhinoct^ros, olej)hant, 
&c., whose remains are found in the similar stratified bnMx^ias 
occupying the same jK)8ition on the slopes of tht^ same volcanic, 
cone. It is also evident that vast changes must hav(3 taken 
place in the configuration of the country since the eruption 
of the volcanic vent of Denise, and consequently since its 
oc<:mj)ation by man. The valley of the Bonio must have 
Ix^en greatly widened and deejHmed, if not entirely excavatt?d, 
since that ejxxh, and the time n^juired for thes<i changes 
throws back the date of the eruptions which buricMl in its 
ejections the tw'o human skeletons of Denises to a very distant 
period. On the other liand, it is evident to any one who 
examines these valleys which drain the basin of Lo Puy within 
the limits of tlie freshwater beds that tlie progress of denuda- 
tion is exceedingly rapid. The red and blue clays, gyi>s( 50 us 
marls, and flaky ciBcareous shales are readily undermined by 
the torrents which, however small in summer, in winter descend 
with great violence in tJiis liigli region, and their debris are at 
onc^ carried oflf in the shape of mud* Even the load of volcanic 
rock which is precipitated as the underlying strata give way 
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is soon reduced to pebbles and hurried oflf. In the Vivarais we 
shall have occasion to observe tliis process going on very ob\dou8ly, 
and in a manner strikingly suggestive of the pnjdigious results 
it is (jalculatfMi to effect within no very great lapse of time. 

In the majority of instances, as near Chaspinliac, St. Geneys, 
Couron, Alegre, &c., the cones rise immediatt^ly from granite, 
Tliat in the neighbourhood of the last town, called La Mmtagne 
de Bar, Ims a large and regular crater at its summit, about a 
mile in circumiercnce and 150 feet in depth. A flat ^irea 
700 fef^t in diameter occurs at tlie l>ottom, which once contained 
a small lake or jk)o1 of watfjr, but has been artificially drained 
by a channel (mt tlirough the lowest part of the encircling ridge. 

The lava-streams which descended from tlie priiK'ipal range of 
cones towards the Allier liave in a similar manner encrusted the 
western slojwi witli a thick coating of basttlt, and ap})ear to have 
occupied the former IkhI of the river nearly in its whole extent 
from Langogne to Vieille Brioude. The primitive chain of La 
MargiJride, however, rising immediately from the western banks 
of the Allier, drove the river back uj>on the basalt that had 
usurjH^d its cluirmel, and tlnougli tliis, as well as the granite 
Insneath, it has excavated a frc^sh one. By tliis process have been 
disclosed many most magnificent mur^ of colunuiar 

liasalt which at St Ilpize, Ohiliac, St, Ai^ou, Monistrol, &c,, 
encast^ and frown over tlie river. They are generally seen to rest 
ujKiii a bed of water- worn pebbles, from 100 to 150 feet above 
the present stream, and may be traced eastwards uninterruptedly 
to tlie volciuiic cones on the slope or summit' of the range above. 

The basalt originat iiig in this linear group of volcanic mouths 
assumes on different iHiints a very regularly columnar, a tabular, 
and a spheroidal ixmeretionary stnicture. It sometimes also 
separates so readily and to such a degree into small angular 
globules from the size of a nut to that of a millet-seed, that the 
i-oads are stn?\ved witJi tliem to the depth of some inches, and 
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the foot often sinks into rocks of this nature as into a heap 
of gravcL In mineralogioal characters the rock varies from 
distance to distance. Among the remarkable kinds I noticed 
one with very large sjdierical cells and an exceedingly crystalline 
texture ; the interlaced grmns being felspar^ angite» and a bright 
yellow transparent olivine. It occurs round La Ilt>che on the 
road from Le Piiy to St Privat; anotlier, near St George 
d’Aurat, dense, hea^y, and iron-shot, contains still larger oblong 
cavities frequently coated internally with liorito. 

In this range also, as in the Monts Dome and Mont Doro, 
we meet with a few lakes wcupying wide, deep, and nc*iirly 
circular basins, which bear every appearance of having T(.‘sulted 
from some violent volcanic explosions, but differ from ordinar)' 
craters, not only in their greater dimensions, but in the nature 
also and disi>ositiou of their enclosure, which is usually of primarj% 
or, at all events, pre-(jxisting r(K‘ks, merely sprinkled more or 
less copiously with scorim and puzzolana, little if at all clevab'd 
above the surface of the environing country. Su(‘h are the lakt»s 
du Bouehet, de Limandre, d’Issarles, de Si. Front, tis well iis a 
large and remarkable hollow, now drained, in which the river 
Fontaulier takes its rise, and whi(!h is traversful by the road 
from Uselades to Montpezat. The latter crater contains a small 
parasitic cone rising from its bottom. I need not repeat here 
the remarks u})on the peculiar modification f>f the volcani<* 
phenomena to which this variety of (jrater apparently owes its 
formation, which were sufficiently dwelt on in the description of 
the Gour de Tazano.''^ 

Between Pradelle and Aubenas the cones diminish in numlK^r, 
rising here and there through the great forest of Bauzoii, and 
shoil^ng themselves up to the escarpment of the elevated platform 
of the Haut Vivarais. 
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But the mo8t remarkable and interesting by far of the recent 
voh^anic remtuns of the zone we are now coimidering, and jxsrhaps 
of all France, are those that occur on the steep declivity by 
which this escurjmient is connected with the great south(‘rn valley 
or low-lands of the Bas Vivarais and Langue<ioe. 

I have ulretaly described the [)rimary tableland as abruptly 
cut down on this side. Its rapid sIojk^ is intei-siH'ted by deep 
mountain gorges, into which fre(piently op(*n the transverse* 
troug]i-s]ifip(Hl valleys of the eoal fonnation. Viewed from below, 
this front, of th(i great platform appears as a pn*cipitons (mrtiiiu- 
lik<i range, broken by recemnH into sliort, stec]), and massive pro- 
montories, in which all the rude and Htuj)endous scenery of a 
granitic, mountain distn(;t is displayed in its full maginfieence.* 
It is therefoi’(5 an iiiu'XjMa^ted ami striking contrast that is pre- 
s(*nte(l by a few single and regular vokainic cones perched at 
distent int(.*rvals nj)on the rocky ridgt^s of these granitic ein- 
brauchnumts ; nor is it less surj arising to find the gorges that 
Biwer tlnun almost (*h()ked iij) to some distance by enormous 
Hat-b)pjHMl betis of columnar l)asalt, siicli as we have been ac- 
eustoimHl only to observe as tlu^ cappings of elevated lulls. 

Theses remarkable (*haraeU>rs lx?long to six difierent jKiints of 
(eruption, d(*sigiiab>d by the six v(‘ry per&et voleanie cones of 
Montpezat, Burzet, Thneyts, Jaujac, Sonillols, and Ayzm?. 

1. Tla* first, <‘alled by the jMmsants La Gravenm de Montpezat, 
from tlu* puzzolanu or gravier ’ of which it chiefly consists, is a 


♦ It would be jH'i'haps ditbcult to 
ftnd, iu any range of mountaiim, scenea 
wltioU preaoat a more exquiaito ctjin- 
binatioa of beauty and iiiwgmftcexice 
than tome of the valleys of the Ba« Vi- 
vurais, bo little viaited by huuWrs of 
the plctureaciue. The ridii glow of their 
clieaiiut fonewte, tinted by a soft jwid 
brilliant aimoephej*©, i« far n»oi*e adapted 


to painting tluui the cold transparent 
colouring of the AIjms and Pyrenees, 
thmr piue*fore«t 8 aiid waterfalls; nor 
can the outline of their masses be con- 
sidered 08 much inferior in grandeur. 
The scene rj’ is in fact that of th«rAptm- 
mnee, but with a more luxuriant vege- 
tation than that great Umeshmt^ twnge 
can BUpport, 
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cone of very large size formed on a granitic ridge wliicli w'jxi- 
rates the rivers Fontaulier and Ardeche. It luis a very regular 
b<jwl-8haj)ed crater, gently inclined to the north ; in this direc'tion 
the lava ]>oured over its lowest lip intf) tlie basin of MontjHiZHl, 
which it entirely tilled to an average depth j)erhaps of ir)() teet 
and a width of nearly half a mile. Heiu’c it dese(‘U(ls the valley 
h) the conHiien(*(‘ of tlie Fontaulier and Ihir/et, whert' it ajjjx'arH 
either to have sto})pe<h the volcano having exhausted its t^flbrts, 
or to have mingled with a similar cumait whicli reached tin* 
siime }>oint from above the village of Bur/et I’be mass of 
Imsalt thus de}X)sited, as well as the subjacent granite, has been 
since cut through to depths varying from 100 to 200 tet^t, by 
the jKiM’erfnl a(;tion of tlie rivers whose channels it usiujxid ; its 
present disjxisition, and the beautiful coliunnar rang(*H dis< ’evened 
by this exf*avatioii, may be im|)erfectly jn<lged ot‘ from thc^ 
aniiextxl sketch taken inau* the junction of the ton’ents Fon- 
taulier and Bourseille, aliout a mile below Montpezat.* Similar 
ranges extend all the way to its tenuination at Aulihre, wla^n* 
they are still mor<* symnnitrical, many eohimns iM'ing straiglit, 
vertical, and entire from h>p to bottom of the escari)nn‘nt 1'h(’ 
eiigniviug published by Faujas, if its faulty exeeution ks allow<‘d 
for, will give a tolembly eori*ect idea of the arehite?ctunil ngu- 
larity of tins fa^de. Tlie basalt may k^ ol>8i*rved on many' 
IKiints to rest on granite, with the intervention of a Htrutiim ol‘ 
rolled jx?bbles. Its upjiermost surface is bristled witli r<H*ky and 
8('oriform projections, which, however, by deccanjxTsition nvseive 
themselves into a ricdi soil affording nourishment to very pro- 
ductive chesnut fon^sta. 

Some way a^ve Montpezat, and jierched just kdow the v<*rg(* 
of flie high primitive platfonn, is another cone of puzzolaua and 


See Plate XIV. 



18B RECENT VOLCANOS IN THE VIVARAIS. Chap. VIIL 

scorioB, also seen in the engraving, which does not appear to have 
given birth to any lava-stream. 

2. Volcano of Burzet . — A bed of basalt occupies the bottom of 
the valley of Burzet, and follows aU its windings as far as the point 
where it opens into the Ardbehe, a distance of eight miles. It was 
produced from a point of eruption considerably above the village 
of Burzet, and at about the same elevation as the last-mentioned 
cone. It is chiefly remarkable for imbedding numerous nodular 
masses of olivine of a brilliant light green, and often as large as 
the fist. It is also very regularly columnar, and I observed it has 
not unfrequently happened that the seam separating two proximate 
columns cuts through one of the large imbedded knots of olivine, 
leaving a segment on either side. This fact seems to prove that 
the columnar divisionary structure was in its origin attended by 
a powerful contractile force, and also tliat it did not hike }>lace till 
the lava was so far consol idate.d, and th(i knots ol* olivine con- 
sequently so firmly cMuupmded in its crystalline substance, as to 
separate along tlu.^ line of the 8(uim even wdieu it divided them 
in two, s(K)iier than quit their matrix.* 

In its dis}X)sition, or, more proj^erly 8j>eaking, its aspect, tliis 
bed diflers from the one last descrilxai ; for the river, insUuid of 
cutting a deep channel through the mass, and (*onsequently ex- 
hibiting Y<uti(jal sections of it on cither side, generally flows 
over its surface, the upper and iimoqdious }>art of w hich it has 
worn away, and tlius disclosed on many jK)inis a })lane horizontal 
s(>ctiou, in which the }K)lygoiial extremities of tlie columns arc 
unittMi into a soi t of pavement (called by the natives, as with us 
in the north of Ireland, Paves de GAins, or Giants’ Causeways), not 


♦ lu the face of such a fact aa this, structure being occasioned by the **mu 
it is difficult to deny the reality of a tual ftrerntre of spherical concretions.* 
c'ua/racOixt, or to speak of the columnar —See Scrope on Volcanos, p. 1513 el 
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unlike those of the Roman roads in Italy, but arranged with far 
greater neatness and accur«^y of design. 

The columns here, as throughout the Bas Vivarais, are usually 
hexaliedral, often of fivo sides ; those of four occur rarely, of 
seven still seldomer ; I met with none of eight or nine ; and of 
three, only when interposed between larger columns in the 
maimer of a pyramidal wedge. The columns arc habitually of 
small diameter, not often exceeding ten or at most twelve iiitdiea 
^They are sometimes divided by very frequent joints ; at otlu^rs 
[ attain a length of sixty feet without any separatiom It struck 
ae tis a remarkable, and perhaps not a fortuitous coincideiK'e, 
at, while tlie basaltic lava of Burzct is thickly sprinkled wdth 
knots of olivine, the gninite, from the interior of which it lais 
flowed in such abundance, contains an o<pial pro]K>rtion of 
similarly shajied and sized nodul(‘s, (‘oiujkischI of granular piniti^ 
with interspersed mica and quartz; this character prevailing 
only ill a certain distri(!t near the sit^^ of the tuniption. If the 
Iwisaltic lava was deriv(?d from the fusion and reerysbillization of 
gninite, may we imagine the kn<>ts of piuito to havt^ been con- 
verted during the process into olivine? 

ik Volcano of Thueyts . — A volcanic cone to the east of the 
village of Thueyts is exavnected with that of Montp6zat by ii 
small jK)rtion of the primary ridg(^ on whi(.‘h Inith eniptions broke 
fortli, probably at the same ejK^ch. It is much inferior in size 
to the otlier, and without a regular cratiu ; but luis vomited an 
abundant flood of lava into the bed of the Ard^iche. Tliueyts 
is built u{x>n its surface, wiiich is ceUular and scoriaeeous. »e 
river has gnaw'ed out a new channel between the bounding cliffs 
of this plateau and tlie granite of its southern bank, and ex- 
hibited a majestic colonnade of basalt, alxuit one liurnlred and 
fifty feet in height, and extending with few breaks for a mile 
and a Mf along the valley. 
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4. The cone of Jaujac,* called La Coupe de Javjac, from its 
cni>-shaped crater, has this peculiarity, that it rises from a coal 
formation, oc/cupying the bottom of a long transverse valley, 
between elevated ranges of granite and gneiss, and would thus 
apj>ear to countenance the exploded notion tliat volcanic fires 
are alimented by immense beds of coal. The |jrimitive firag- 
nnmts, however, frequently found envel()j)ed by its scoria? and 
basalt, sufiiciently prove, if proof were wanting, tliat tlio source 
of tlie eni])tod matters existed, at least, below tlie sandstone 
which (‘iKjloses the c.oal strata. 

The crater is very large and regular, but breached towards the 
nortJi. Its figure is cdlipticul ; th(? longer axis Ixung dirwted 
north and south. Its sides as well as those of the cone are 
tliickly clothed with (!hesnut-w(H^s ; and it is remarkable here 
as elsewhere, that those trees which grow on the volcanic are 
much larg(3r and more j»rodnctive than those on the primitive 
soil aroutid. earth resulting from the trituration and de- 

com[K)sition of recent basalt seems to be peculiarly favourable 
to the vegetation of the Spanish chesniit Those of the woody 
.region of iEtna are a well-known instance of prodigious luxuri- 
ance. At the foot of thi‘ cone gushes a mineral spring strongly 
impregnated witli carbonic acid gas. 

Frcmi the nortlieru breach of the crater may be traced a vast 
cummt of basiilt, wliich occupies and descends the valley of Hie 
Alignon to a distance of between two and throe miles. Ihe 
village c»f %laujac stands ujxm this bed, on the brimk of a mural 
precipici', which is wiitinued to the termination of tlie current, 
ami everywhere presents a columnar range of almost unexampled 
beauty, about 150 feet in height 

The river has exeavated its channel between this and tlic 


Se© l*>oiiti»piec©.. 
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gmiite of its weston baiiK cm the otiier side tlie bed of 
basalt, wliich is of eoimdmible vddth, is closely solden^d to tlie 
opposite rauge of primary rocks, whose debris, acvumnlating at 
their base into a cultivated slojie, liave eoncxmled the line of 
junction. The lava of the Coujie de Jatijae either stopped 
without reaching the Ardcche, or, wliich is more probable, is 
confounded with tliat of auotlier neighbouring (Muie, <'alled — 

5, La Chravenne de Soidlloh^ which also disgorgwl its lava 
into the bc^d of the Alignon alsmt 3(K) yards above the junction 
of this river with the Ardeche. A wide and massive j^lateau 
of basalt thus fonned, after entering the valley of La llannie, 
prolongs itself to some distance below' Niaiglcs, bordering the 
Ardfeche on the south with a bold and }>recipitoiis wall whicdi 
may be seen to rest on a layer of jxdhles, tin? ancient ImhI of 
the river. 

Iha face of this line of cliff, as well as that of the current of 
Jauja(% exhibits two distinct |S)rtions or stories sejwiratcMl by a 
well-defim^d straight line generally parallel to Ixith surijices ; ^the 
upjH^r consists of small, irregular, and mathxl columns; the 
lower, habitually occuipying alxuit one-third of the whole height, 
of large, perfect, and vertical pillars, winch almost ap}>ear phu^ed 
as an artificial supi>ort- to the immense sujKnincumbent entabla- 
tur(?. On a (iose insjiection the regular c*olumns Ixdow are seen 
to proceed so immediately out of the upper and comparatively 
amorphous mass, that it is evident the whole was cast at once, 
and the two yxirtions cannot be considered as different l>eds or 
currents. ♦ Their singular diffenmex^ of stnicture may l>e m- 
counted for, I ooncjcive, by 8up}X)sing the upper part to liavc^ 
l)een first consolidated by exposure to the air, while the lower 
was still in motion, and flowing down the river clunincd beneath. 


Frontinpiece 
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When the efflux of lava froin the vent finally ceased, this latter 
mass will have cooled clown with extreme slowness, and been 
consolidated in a regular and tranquil manner, such as would 
facilitate the establishment of straight and vertical axes of con- 
traction, anti the production of very regular hexahedral columnar. 
(X)n(*retionH, jK)r{Hindicular, as usual, to tlie cooling surfaces.* 
A view of j*art of this range near the Pont de Baume en- 
graved in the work of Faujus, after due deductions for exaggera- 
tion iu size and its faulty execution, gives not an inaccnirato 
idea of‘ the disjxwition of tlicj columns. 

It is here that the rivcjr, descending l)oth from Burzet and 
Montpc^zat, joins the Ardeche ; so that, if we sui>jx)se their erup 
tions to hav{‘ l)e(*n contcunjK)runeous, or nt^arly so, it is not at all 
iinprobabh? that tlie fivt^ lava-currents mi have described, flowing 
inaii HH many diflereut jMunts, werc^ on(‘e united on tliis s]3ot^ 
oxat^tly as th<^ rivers wer(% and still are, whose channels they 
usurp'd. In the? UmI of the river Ardecht*, at and for some 
distance below this jK)int, may he seen in summer, when the 
str(‘am is inconsiderable, a number of articulations (d* basaltic 
c'olumns, iu wliieli a nice observer may recognise the mineral 
churacters of the different lava-currents of the tributary valleys. 
As yon follow the course of tlie river, these columns show them- 
selvi's less frequently and are more water-worn, till at the 
dishiuce of a mile or two they are reduced to little more than 
rounded hhx'ks, and nearly assimilated to the other boulders 
which cover the dry ehaimel of the river. ITiese basaltic 
biHilders continue to diminish in size as you descend, and few 
are to be met with as for down the stream as Aubenas so large 
as a man’s heatl ; furtlier on they are reduced to mere pebbles, 
mid are no iloqbt still more comminuted before the Ardbche 


• Bee Coiiaideratioiw un Voi<maoft, p. 136 . 
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carrieB tliem with it into the Rh6iH\ This observation ilhis- 
trates the prcK^ess by which hotli the Imsalt and gnuiite that once 
filled tliese v alleys have disjip|x?ar(Hl. A wintry fltxxi nnder- 
inincft and detiiches a prism of basalt from one of tlio columnar 
.ranges. The next ilood drives it on a few inches ; or, if by its 
fonn and }K)sition it is enabled to roll without much difficulty 
on wank, a few feet. This oj)eration is rejH^atxMl y<*ar afh^r year, 
and in the mean time, even when remaining st4itionary, it is 
exjH>Bed to the immense trhdiou of all tlu* smalh'r kmlders and 
jwbhles wliich are drifted over it by the ordinary' as \v(‘Il as tie* 
extraonlinarv force of tlie (Mirrent. By the* r'ontiniiance of this 
process it is at the same tim(‘ (‘arried forsvards, reduced iu si/e, 
and brought te> a{>proach tc) a glolailar form, tlit' most fav()nral)l(‘ 
to its tninsj)ort, in eonse<|uene(^ of wliieh tla^ rapidity of its 
progress along the ehannel of the river is progr<‘ssive]y aeech*- 
rate<l, till, diminished to tin* size of gravtd or silt, it is hikcui into 
complete susjx'nsion, and carried sooner or later in this state into 
tlie (Kvan. ♦ 

At the foot of the <‘one of Sonillols, near th(‘ hamhd of 
Neyrac, risers a spring strongly iinpn‘guat4xl, like that of Jaujae, 
with (*arlH)nic acid gas : and froip the bottom of a small hollow 
close by tin’s gas emanates in siieh abnndiinec' that the e\a(‘t 
plienomena of tla^ (irotte del (/aiu* are n^produced, and dogs or 
fowls may W stifled and revived mi libitum. 

f>. The last of the <*om^ we have* m(*ntioned, called La Coupt' 
ifAyzac, rises on the ridges of one of the gniuitic abutments tiud 
project from the steep esr^arpment of the llaut Vivarais. It has 
a bt^autifiil crater slightly broken down towards the north-wf‘H< : 
and from the breach a stTcam of basalt may l>e sfien te df^scend 
the flank of the hill, and turning to the n(»rth-eaHt enter the 
valley of the river Volant, wdiich lias suWfpiently cut it 
entirely across, and disclosed three diKtim*t storifxl ranges ; tlu? 
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lowermost very re^larly columnar, that in the middle less 
and the uj)[kt nettrly amoiiJious, cellular, and witli a ragf^ed 
s(*orii‘orm Hiirlace.* 'I'his current, wliicli ap}>oars originally to have 
fK'cupiod th(* whole bottom of the gorge in an extent of alxnit 
four Inih^s, Irorn the village of Antraigues nearly to that of Vais,, 
when* the \T)laut flows into the Ardecho, has hecai woni away 
ami <*arri<Hl olf on many points by the viohmee of the ton-ent. 
Its relics adhon? in vast musses the granite roeks on Ixdh 
sides, particularly in tl\e reeeding angles of tin? valley, sometimes 
bordering the rivcT for a eonsideral)h^ distanee, and reaching tin* 
height of 1()1) feet idxn e it. The lower n't ion of this bed is 
very beautifully eolumnar, the upjx^r obscurely so ; this lather 
has IxHUi in parts destroyed, and a pa v(Uii(‘nt or causeway left, 
formed by an assemhlage of uja’ight and almost geoinetrieally 
ri'gnJar eoliimns fitted togetlnu* witli tlu^ utmost symmetry. 'rh(‘ 
columns, as usual, an* uhvavs at right angles to the containing 
surfaces, tlirough whieli tla* heat (‘scuped. 

Such are the most iiit<T<‘sting voleani(‘ nuimins (»f tlu' Mas 
Viviirais ; they evidently form tin? eontiniiati(»n of tlu‘ line (»f r(*(‘ent 
I'rnptions whi<'h we luive noticfal on the lofty tubledand al>ov(‘. 

The {‘xee(‘(ling freshness of tlaur seorijc and tlie genei^al 
regularity of tlaur erahTs would s<‘em to indi(‘ab" their lx‘ing of 
a later daL* tluin the- others; hut this stah^ of superior pres(*rvu- 
tiou may to souu‘ extent he attributahle to tiuur minor elevation 
and more slu^ltenal jnisitiofi ; and the vast amount of excavation 
already aecomplisla‘d by the eriKsive h^rci^ of the mountain 
streams ah mg the valleys which ft‘ml the Ardecdio, since their 
invasion by currents of bastilt, pn>vcs the origin of these, how- 
ever recent in com]mris4m with tlu* IhmIs of tlie same nature 
around the Mt‘zen, to belong to an leiu im*alculably rtunote 
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with to o\irs<^lv<‘K. I am iwt a\Naro of any urpinic* 

mains having boon ol^semMl nmlor tlioBO lava-bods, wliich lui^lit 
1hn>w any liirlit on thc‘ geolo^ioal agt‘ to whioh tht'V Indoiig. 

riion^ is ono instanoo. in the iiimualiato vi(*iuity of Aula'nas, 
in wliioh a voloanio tTUjttion ap]>ears to hav(‘ taken j>la(*(» 
witliin, but at litth* (listiinet» from, the limits of tlu^ scrondary 
iimosUaio fonnation. The hill u[>(»n which this town is built 
(‘ousists of strata dipping to tiu^ s(»uth at an angle of l(f\ 
Within a hnndriMl yards north of the town walls, and scarcidy 
so much from the sandstone on which they n^st, thost^ linu'stomv 
strata an‘ abni])tly broken through by an enormous v(uiical 
dyke of basalt, wdii(‘h ])rotrudes about iei^t alnot* the summit 
of the hilh and may be trar<‘d down its sid<' into tla‘ valley (►f 
tla^ Ardcrh(‘, pursuing an easterly direction. At tlie lovv(‘r juirt 
of tlu* hill the dyke measures from 12 to 2B fe(‘t between its 
clasds; higiier up it increas(*s in hulk, and at the summit is 
!)<) 1 (mA thick. ,1‘Tom tlamee it makes a sudden eurvt^ to tla‘ 
north, n tiirns to th<' nortleeast, and is again h> h<‘ tracts] down 
th«‘ same faco of th<* hill ahont a hmair(‘d yards from llu^ otlaa* 
bnnuh ; thus including a largt^ jM)rtion of the limestone strahi, 
vvhieh prestawe tlaar parallelism and general inclination. 1'his 
sc<*oud branch of the dykt* has disknuited and sliattenal tlie 
limesttuie within a space of from 40 to oO yards* (anadoping 
blocks and fragnu nts of all siws, with vvhit'h it is niixetl eon- 
bisedly. and prcstaits tlu‘ apjsjaruuce of a loose limestoni* hrectaa 
tnl^t.‘rsed or cemenb d by veins of bas^ilt. 'I’wo smaller veins 
may also l>e obst^^ned cutting |>erjM'ndieularly the undistnrlHal 
limestone strahi (mclostsl hy the two arms of the princapal dyke. 
TIh^ one is 15, the other 10 inches thick. 

The Iwisidt itself is ^)f a very dark grey (‘olonr, c(»m}Ma*t, 
tim‘-gi*ained, bank and tough; its fracture tends iiiijK^rthclly to 
the <‘onelK»iftaI, and it brcaiks into curved and angular pieees. 

o 2 
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It encloses numerous large crj^stals of greenisli-blaek augite, and 
a brilliant sea-green olivine. It is almost universally penetrated 
by calcareous infiltrations, which line all the cavities of tlie 
cellular parts with snow-white (.*alc-spar, and are even found in 
the interior of some of tla^ evystals of augite. 8mall fragments 
also of linnistone are (juviiloped by the basalt, to wlu(*h tiny 
adhere finnly, the two substances a})pearing soldered together 
by an intimab; though partial mixture. (T<H;a8ionally the whole 
enclosiid frugnu'nt of liinesbuai is hanhnied, of a dark grey colour, 
a granular or erystalliiu^ t<‘xture, and a siliceous or cherty asjK'ct ; 
in some iristanc(*s, on the contrary, it is white, (earthy, and 
effer\'e8ces readily with acuds ; while in others the basaltic and 
calcareous partich's stsau to havc^ unit<‘d and s(^parated agtiin, 
the latUir iut(> small grains or patch(‘S rest ‘inbling white jx)reelain 
imUxlded in a dark grey bastiltitt bast^. I1it‘ large masses of' 
limestont^ in conhict with tht^ veins exhibit few or no sigim of 
alteration. 

The wholes a]>p(‘arance of this dyke and its sulK>rdinate rami- 
fications anutainces its having bet*n forcibly projtel led from below 
through the calcareous strata ; but at what e|H>ch, or whether con- 
neettnl in any v\ay with the neighbouring eruptions whose prcKlucts 
have bt‘en described above, it is difiicult even to conjecture. 

This is tlwj most * southern instance of any vttlcanic fonnation 
whitdi attaeht's itstdf to the primary momitaiii-group of Central 
France, Hie interval from hence to the neighlxnirhood of 
lleziers, Agl(\ and IVzenas, or Aix and Toulon, — all }x>ints 
upon wliich vohuuuc remains are ako to be found, — is, I believe, 
totally exempt from siudi substances ; and it seems a very fair 
conclusion, that tlie enormous mass of secondary strata wliich 
from this s]X)t southward eovers the fundamental granite, and 
consequently the finnis of all volcanic energj% stiflcxl and im- 
lieded its ulterior devtdopment. 
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CJJ AFTER IX. 

CONCLUDING REMARKS. 

1 F we new furii to take a wide and general view of the interesting 
tract wliose jmrticular formations havfi Ikhui described in the 
pret^ediug images, some of its most prominent features wtlji^ be 
ibiind to suggest considenitions of no ineau geological im- 
{K)rtauce. 

1. We first remark tlie {)eculiar jx>sition of the great mass 
of primary or Hutonic rocks, j)iercing, like a vast protuln^- 
raiKJO, tlu’ough the secondary strata which suiTonud it on every 
side, and Hp})earing to have formed an island in the cmeau from 
the (xanmencemcnt of the secondary period, and at no subse- 
<|uent time to been covered by tin? sea; for, 

2. It is obsiTvable that no rmirino de|K>sits later tlian tlic 
Jurassic system are to be found within the area of this elevated 
district, or nearer te) it than the low chalk hills of Champagne) 
and Touraine on the nortli, and the still lower basin of Lan- 
guedoc on the south; while in lieu of these a very massive 
calcareous, and in part arenaceous formation, the accumuhttod 
sediments of pne or more extensive freshwater lakes, (xxujiies 
the princi[ml depressions in the primitive table*land, and prolongs 
itself from thence northwards as far as Nevers and Moulins. 

3. Having noticed at least three of these calcareous fresliwater 
deposits within the mountainous (UaJrict to which our exami- 
nation has been confined, the question naturally rises in the 
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mind, wlKincc (‘(.)uld mvh immenHO uccnmnlations of (^arhonate 
of lime b(3 derived? Other examples (»f analogous formations 
are usually found in eaviti(\s surrounded by ehalk or secondary 
limestone* 'ilie calcareous formations of Auvergne, the Caiital, 
th(^ Hauhi Loir(\ and Montbrison are (‘ntir(*ly cased in granitic 
n>cks. ^I’his circumstance wholly pr(‘vents oiir HUpjK)sing the 
carbonatt! of lime tx» pr<a*eed from the detritus of other limestone 
struhi ; and it is tliereibre h> the cah*il‘erous s})rings of St. Alyre, 
Hi Neetaire, Uambon, Ohalucet, and tlui numerous others of a 
similar nature which we cain hardly doubt tx> have b(‘(m more 
productive wlaui th(‘ subterraiuain forces of this district vvt‘r(‘ in 
greaku’ activity, that w(^ can alone l(M)k lor its origin. A largo 
j)roportion of the lini«‘ caaitted from such of these vSOur<*es as 
wen? below tht? lev(d of the lakes was lirst probably secuckal by 
tlve chains and other a<juati(^ plants growing from their Iw^tkan 
(of which numerous im]>ressions arc^ still fomulj, and thcuice 
kvken us fcxKl into th(‘ substance? of iiiiiumerabh? mollusks, which 
by the gradtjal accumulation of their shells gave rise to the 
inarly strata of t]u‘se lake-basiius ; while' on tJios<‘ sjKjts where 
tlu‘ sjaings ])ro(lue<‘d tht‘ matter in ahimdauee, or in the ojKm 
air, l)ed8 of more or less eoiupa<‘t semi-cry stalliue limestone, 
or tnivcutin, were fonjied by its precdpitatioii. This view is 
strongly eonli lined by tlie admixture with tlie lime Ixith of 
siliceous mutter, which is known to be frequently dejKwsited 
fnuu tli(‘vmal siahigs in a volcanic (*ountrv, and also of g\ ]:>- 
gum : for it lias l>een shown tliat eruptions were hahitually 
taking place during tiie de|K>sition of the calcarjsous strata of 
the Limagne and tlu' (Auital, if not of the Haute Loire : 
and if fiulphuretk'd hvdrogou was evolved, as is usual during 
those phenomena, thi-ougli the soft marly beds at tlie bottom 
(»f the lakes, the sulphurit* acid uniting with the lime woulil 
nei'essarily produce tliat mineml : of which a jiart may hav(‘ 
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hi^en pixH'ipitat^xi ou the »}V)t, aud the romaitider carried away 
by the water into ihe lower lake-basinj« to U> ultiinat(dy df** 
{)OHit(Hi there ((iypjsniii of l^irisV). Tht' ntrong (nloiir of huU 
phnreth‘d hydrogen einithxl from tlie marly limestone of 
I\iy seems indeed to prove that this gas w^as pnxlucod at tlu* 
ejKX'h of its dejKisitiorL 

In fa(*t, the caleareons 1‘resh water formations of the eentr <3 of 
France differ Imt in this one res^xict (viz. the j>resence ol* 
gypsum and silex, which the thermal volcanic springs will 
a(*(*oiint fcyr) from the rt‘(*ent shell-iiiarl deposits of the Bakie 
and other lochs in Sc'otland, described by Sir C. liyell. In 
both are found Limn(ia% Planorbes, Helices, a sptHues oi’ Fyj^ris, 
the r(‘mains of Oharas and the (lyrogonites. In Indh. npirly 
stmta in wdiieh all traces of shells hav(‘ disaj>|XMinMl, but which 
occasionally ('oukiiii InmeH of mammalia and birds, alteniaU* 
with others of a yelloAvish travertin iimeshnas ohen semi-crys- 
talline, tubular, ('ontaiuing remaiits of vegetabl(‘s, inscM'ts, <&(*., 
and w ith beds of sand. The basins of both still (‘ontain springs 
eliarged with <*aibonat(^ of linn*, and both o<*ciir in the lU'igh- 
boiirhood of trap or volcanic nK‘ks.* 

4. Witli regard to the recks of voh'unic origin, they are 
distingnislied pmnarily into, Ist. Tlie }>redil(‘ts of thr(i<^ gn^at 
habitual vents — tlie Monts Dore, (jaiital, and Mezen, which 
appear to have been in activity towards the same time, and to 
have raged at interv^als and with intcmsc energy during a 
jieriod of considerable duration. 2ndly. Ihe prcxlucta of singhi 
occ^ional eruptions from a vast number of sc^jjxiraht ajmrturcfs, 


• I retain the«»e reixiark» a» they 
were printeil iu the first edition ( 1 826 ), 
although aware that to the greater num- 

ber of my readers such argumanta will 
be familiar from the lulmimble develop- 


ment and confirmaticm they have since 
tfircreiTed in the works of my friend 
Sir Charles Lyell. See hi« Manual, 
p. eti 
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ranged closely along the line of wlnit was probably a gi*eat com- 
jx)und fracture in the su}>€irfi(*ial granite, stretc-hing from north- 
north-west to soiith-soutlwiast, across the M’hole elevated tract, co- 
incident with the g(meral diref‘tion of its U^ds, and therefore with 
the axis of ehnation. Both clasBes of volcani(* products exhibit 
a great variety of mineral fxaxiposition, from jKjrous foldspathose 
tra(‘li) te to (*ompa(‘t augiti(‘ basalt Both rest indifferently 
u})on the granitic, rocks and the freshwater strata, and even in 
some instin(*(^H are found to altemati^ with the lather, tis for 
example, the trachyte of the Cantal near Aurillac, and the 
basal t of (1 ergo via, the I^uy Dallet, I\)nt du Chateau, 'Hie 
latter (drcuiustance sufiiciently proves enijjtions to have taken 
place habitually from both the principal volcanos and tlu^ 
longitiKlinal flssure, during the ]>eri(xl of the dej^osition of tlu^ 
freshwatu* fonuation. But it is equally certiiu that a large 
prt)i>ortiuu of tlu' basaltic lavas were crui>t(Hl subseijuently to 
the emptying of the freshwater lakes of the Jumaguo and the 
Haute ]A>ire, siii(*e tluy have filled hollows and valleys eaten 
out of thtiir stra titled deposits. 

An attempt has been made by many of the French geologists 
to osc^ribe th(^ production of tlie volcanic rocks of Central France 
to two or tlniHi distinct periods alone, upon grounds either of 
peculiar niin(*ralogical character, or their supeiqMJsition to parti- 
cular alluvial beds. Jt appears to me, however, that no classifi- 
cation in resjx'ct to age, founded on such data, can be relied 
ujK»n. llie most popular division perhaps is that of M. Itozet,'*' 
who refers tliem to tliree distinct ep(X*hs, wliich he calls “ The 
Trachytic, Basalti(\ and Lavic.” But it is unquestionable, from 
the most direct evidence of superposition, that many of the 
l)asalt8 were produ<?etl as early as a large proportion of the tra- 
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chytes ; and, on tlio other hand, many trachyte», for example 
the doiiiitic pnys, are so associated mth the most i-eeent cones of 
scorim and lava currents, that they nmst bo considt?red of the same 
a^e : to which it may be added that the best defined trachytes are 
occasionally found to pass into clinkstone, and this again inh) 
basalt* Some of the freshest lavas of the Monts l)6nie, as those 
of Nugere and Volvic, are indeed almast wholly (^uni^osed of 
felsjjar, and differ little if at all from many of the trachyte 
currents of the Mont Dore.f 'All, in truth, that can bt^ said 
on this point is that, generally spHiking, the eruption of tra(*hyt(^ 
preceded that of basalt, but that there were (m several points 
alternate emissions of tlie two sorts of lava is not open to 
(juestion ; and this accords with wlint has b(MMi observed in 
other ^'olcanic regions, where the gcmeral rule secerns to have 
iH^eii the earlier production of trachyte, although exceptions are 
frequent. J 

As to the alleged unifonn super{K)sition of the basal ti(r (air- 
rents to alluvia, containing rolled pebbles of basalt, as marking a 
})artk*ular agt* (which is the idea of M. Pissis §), it is quite (certain 
tliat tliis feature is common to basalt of every age from m^arly 
the first to the last pr(Klu(?ed ; and necessarily .so, since the lava 
stream will always have flowed into the clxannel of the then 
existing rivers, which. must generally Irnve contained alluvial 
gravel and roundiid j)ebbles, the debris of the neighbouring 
sl(q>es ; in fact, sucli beds are found *d>eneath wliat are evidently, 
from their cirenmstamx^H of jiositionL, asiiect, d(;comj>o8ition, and 
denudation, the oldest as well as the newest lava-currents. For 
tiiese reasons I can admit no other crihirion of the relative ago 


• See M. RAuliii*« paper on the C»n- chytic dome« and current* hAve burst 
tal. Bulletin XIV. p. 1 1 4-. through the earlier bawaltic l>edii. 

f See note top, 131, supra. § Bulletin XIV p. &c, 1S43, 

t In Iceland a* well a» Teueriffe tm- 
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of tlie volcanic products I liave desca’ibed, than such as is de- 
rived from the circumstances above mentioned ; especially, and 
before all, their position in relation to the levels, and the amount 
of dcf^radation they, or the surrounding r(K‘ks, liave (‘vidently 
underp^rme sinccj they were |)oured out as more or less liquid 
lavas upon the spots they now occupy. T^pon this ]>oint some 
further rcunarks are necessary. 

5. It is im])ossihle to observe the mauy strips of the ori^nally 
e(»ntiuuous iiN^shwater fonnation which rise from the jdain of 
the [jima^ie in lon^ talmlar hills, transveT-se to the ^^(meral 
eours(‘ of th(‘ riviM* which now drains the ]>nn(’ipal valley-plain, 
without <'(Hiviheed that each ow('s its ]»reservatioii fnan 

the (iestnietion whi(‘h has swept away the remainder of tht) 
ibnnation to its euy»pin^ of basalt, which, by reason of its 
sup(‘rior liardness, wOnld naturally protect the und(‘rlyin^ 
strahj from the rains, frosts, and other nndeorie agents, to 
whieij tile uneov<n'(Ml intenails of the marly ]ilain h»ft hy 
tht‘ eni])tying of the lake were jiermaiMMitly excised. Such 
H capping, on tlu‘ other hand, would afford a very inefficient 
prot<‘eti(m against the denuding forc'i* of any violent deluge or 
genenil (airrent of waiters, to whi(*h some writei^ have attributed 
the ('xeavation of the valleys intt*r\eiung K^tweeu these high 
basalfk' jilatforins : mon* jmrtieularly as the direetion of any 
such (mrrtmt ]msing over tins district must liavf' l>een eoimndent 
with the geiK*rn1 direetion of the valley of the Jdmugne, or tWim 
6H>uth to north ; whereas the long stri[»s and flat promontories in 
question immiahh/ nm east and west, pre?M"rviug, as might l>e 
exj>t'<‘ted, the direction which was originally giv(urby the lateral 
8loi>e8 of the valley-lmsin to tlu' stn^uus of hn a that flow(^d into 
it from the heights on eith<*r sidf*. 

Again, Imd the whole excavation effe(*ted in the freshwater 
formation of the liimagne l>een prodia^i^Hl at once, by any deba^*Ie 
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accompanying an elevatory moTeinent of the granitic bani', i>r 
the eruption of some of the volcanos, or by any fliluvial or other 
violent catastrofihe, it is clear that tlu‘ remnants of the hiva-(‘ur- 
reuts which had flowed into the frt'shwater hasiii before this ejxnh 
•would lx‘ n(*cessarily all found at one level, or nearly so, corre- 
sponding to the a verage level of the bottom of the lake-lmsiT#at 
that tiino ; wliile, on the other hand, all tlie lava-strtuuus whi<*h 
have iiowed sin<‘e the diduicle or suppisinl deluge would found 
at anotJier nearly unifonu, but much lower levt^i, vi/, that oi* the 
lowest j)laces of the excavaksl valley. Ihit, as we have seen, no 
marked distin(*tiou of this sort (?xis1s; no liiu? can he drawn to 
.st»]>aratc the basaltic bods jiK‘t with at high oi’ low levels. They 
arti found at all heiglits, from lotK) hat downwards, abov(i the. 
w’atcr-(‘haunels of the proxiinati? valleys ; and some t*ven oi’ the 
most distant in point of level are situatiMl geographically close 
to onti another. 

Let us take, for instaiK'e, tla* two ludglilMairiug basal tie ]»lat- 
forms of (h‘rgovia and Jai S(*rr(*, and tlu* IxhI of bawilt wliieh 
<x'<'Upies the botl<om of tlie narrow valley that divides tlaun, and 
which has Howixl out of the recent vent marked by tln^ ihiy 
Noir.* Here* are thn‘e long strips of basalt, ea<*li of which, hy its 
gradual inclination in the <lire(‘tion of its gi>‘at<iHt length, aial hy 
th(* jH »sitive nunaius of tin* eoneof .scroriai in two instauees at least 
out of the* tlm?e, an^ prov(*d to liave tjowed in a shite of liquidity 
from voh*anic vents oinmed u[K>n the high gninite plalfonn, into 
the Wsiu oi’the freshwater fonmition, I^aeh must iKK'essarily 
havf> ofx*uj)ied the lowest levels of that Iwisin to whieh it had 
m’(*es8 ; and therefore^ it is evident that, at the jHiritKl when the 
lava of Gergovia flowed into its present {>ositioii, there could 
have l.)een no lower depression in tlui immwliate vicinity. The 
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hollow, th{*ref()ro, into whicli th(i lava of La Serro flowed, must 
have heeii subsequently ex(‘avated, us that l>t‘d even^whert) 
— that is, on every lintj drawn tmnsversely a(TOss both pla- 
teaux — at a lower l(nel by from dOO to 500 feet than that of 
(jier^oYia, which runs parallel to it, and not above three miles* 
diltunt. Af^uiii, by the same reasoning, it is evident that the 
intervening valhiy of Chanonat, the bottom of which is now 
i’overiHl by a still more r(*<*ent bed of basalt, must have l)eeu 
(‘.X(*avated sinci^ th(^ prodii(*ti<»u of the lava ol‘ La wdiich 

ovtThangs it at a htaght of more than 500 iVnd. llfTe then are 
thre(^ distinct sttq>s in the jmK’OHs of excavation (it inij^ht Ik^ 
siiid four, for the rivulet of the valh^y of Lhaiionat has worn 
away a new chaiiiH*!, from twenty to lifty feed in some ])lac(‘s 
billow the substratum of the nujst reemit of the tlir(‘(? lava- 
currents), whihi u(*cordinp to the diluvian theory the whole pro- 
ve *ss was simultan(!Ous. 

]Moreovt‘r, in its niineralo<j^ical asjua't tlie basalt of theses 
ditferent ImmIs alfords a eontinnatory proof of their relativ<? a^es 
corresponding^ wdth their relative lau^lits. Lhat of Gergovia 
is couqHict, ])artly amygdaloidah and much decompos(‘d exter- 
nally. I'liat of La SeiTc has an appearane(i of much greater 
frl‘shn^^ss, though still jK)sse8sing the distinctive^ features of the 
oldi'r basalts. lluit of the inferior ciirrint of Ghanonat is 
s(*arc<.‘iy less n*ccnt in jjppeHrH!i<*e than many (!un*ents of 
of whiih the date is known. Again, the cone and 
crah‘T whence the last pr(x‘eeded is (mtire and nndistmrhed. 
That which gav(^ birth to the lava (»f La Serre has laxm much 
degraded, tlie heavii^r and more massive scorim, bombs, &c., 
alone remaining. The soimce of tJie basaltie (‘urrtmt of Gergovia 
was probably the Ihiy de Berze, whieli retains the cliaraeter 
of a vent of emption, but is still further worn dow n to a mere 
stump. 
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l^mred. Sinp^‘ that tiie va]h*yH liavr ro-cxcavatixl 

in TUHiiy puds to innn* tlian tla?ir fonurr drpth and vvidtli. th(‘ 
Tu;w rhuma*! In iuLT <'Ut in soinn Ihroutrh tianaltic lava, 

in otlu*rK fiirunjxii tla* p‘aniti<* «ideH of tia* orij/inal valley. N(»w, 
if tla^ first exeavatioii of thesf* vallr^ys is t(» he aeeminted for hv 
the hvpofhf^si.s of a d(‘lu|^e, to what are we to attrif)Ute the 
Hocotal prcwesH? Not, most (‘ertainly, to a .strand deint/e ; for 
tia* undistnrhefi <*ondition of the voh*anie <s)nes. eonsi-^titio of 
lo<>s<‘ senriie ami aslies, whieh actnally let tl»e fiot sink aii^kle- 
dee|> in tliern. forhids tie* jM^ssihilitv <»j‘ siij)|»osij»; 4 ‘ joiv ^n‘Ht 
wave or def>a<*le te» Juive s\Vf‘|»t (»v<‘r tiio eountrv ^inee th** pr(»- 
dneti<*u ot these <v>nes. d'he amount of oxeavatiou wliirh hn-t 
taken [>lae(* snl>se<|nontly to the ejMM'h of thr'.i* eruptions fan 
(}u‘ii have Im ou only effected^ hy tlu* streams whieh still (hnv 
there; ami as this (piantity hears a very eonsiderahle p?'ejMa*tion 
to the extent of’ Lite orioinul exeavatioin there can Ih* iw* reason- 
ahh‘ oroimds lor hesipitin/jr to uttrihiite th<* latt<*r to the siinie 
apmey whieh elh'cted tin* former: it In'in^T only necessary to 
assign a lonpa* duration to the pnM*(*ss to aeeonnt for the dider- 
en(*e in ma;i(uitiide of tlie result. Thns4* who. having lx:*foro l,heir 
(*y(*s the pr<M>f that tlie immense <piantitv of solid nH*k removed 
from th(*S(' viilh'vs sinca^ their oecmpation hy the lava has Ikm'd 
etfeeted by natural causes, such as arc still in oj>erati(m. will 
yet reenr to a vajjfue and uni^xainpled hv]H>thesis for the pnqMise 
of explaininjj; the rmnoval of a similar, or not very much greater, 
([uantity. prior to that (‘j^veh, must do so in didianee of all the 
laws of nnalogiefd reasoning, by stru't tnlhereuce to whicdi we 
ran aloiu* ho[w^ to obtain the least ae(juaintau(*e with 
ofwrations of Xatun^’s lalK)rah»ry of whieh we have not been 
actual eye-^^dt masses. 

The volcanic distritd of tla^ Haute lA>ire provsents aiiotlmr 
chain of equally ('onclnsive of the siime fact It is im- 
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j>r>ss4ibl*> k» <l<mbt tliat tlic pnwnt vnlleys uf tUt^ L(>m% tm<i all 
its iributtry stretuiis witluii th<‘ of Lr Puy,* hmt' 

Itollowt^l out siiiO‘ tla* Huwin^ <»f lla' luva-t um utK, Nvlu>?io 
s|M)u<lin«£ s«M-ti<>n< now frin^i* tlu* opjMhsito luan/ins t>i‘ tlu'so 
*‘lu 4 inH‘ls with (‘ohnnAar ran»r*‘s of basalt, aiai which fonstitiito 
Uu‘ iiit4*rvciiin;ir [»lains. Vi t those lavas an* undeniably of con- 
tonij«a‘Hry ori;/in with the rones of hH»?a' scoria* wliit h ris<‘ ht*re 
aial tlicn* fnnn their surface, aia^ ^'hich wtmld neccsjstirily have 
U‘en hurried away by any ^enend and viohuit nish of waters 
(»vtu' this tnict (»f eountr\'. It is inde(‘d (»bviously iTUjfossibh' 
that any such lloo<l should have <K‘eurred ; aial we are tlau’efore 
dn^eut* t*nn* Iude that th(‘ ero-ivi* for<*t‘ of the strea?ns whieh still 
lh»w in these (‘huunels, to«^ether with tla^ aetion of direet rains, 
iVost, and other meteoric {dienrauena. Imve alone hollowed out 
this exteiisixe system of (h»ep, and. in some instnnta's (as that of 
the l.iure itst‘lf), wide valleys.t . 

* See XI. Of enurso, it c-ian<(t n<‘ UtniivOtU tiisit 

t At scarcely t<* utUMiipt vtw*t «»!’ UniU. 

a «*'i ii(Urt refutatiou </f u of ami (kjiroswiurj^ t>f iho 4 wu'tlj’M tiii 

<|uibl»N.! which h»i< Ixcn t<,»o dftcii every «caU' of »im)^uituih% havtj beet) 

brought f«»rw'Hr*l ill jiIjicc of arguiacut oeowioiaxi by other mnmtu, chiefly Ruh- 

by the diiiivuui tlicorintx; viz. that tcrraucan cxjniimion. MouiibiinH and 

roersH twxs caiiRcd by the prc-exiftUMic© of \ alloy h, in other worda, the biwiriK of 

the bawiiii® through which they flow, luid our »ca«, lakcM, and rivera, no doubt owe 

coiif*eque»tly the«e could not have owed to circutn^^tancCK <jf ihi« nature their 

their oxisleuce to the rivers that flow itrinumj fornis. Submai ine currents, atwl 

through them! It is clear that no ex- tlie wealing iwdion of the waves againut 

to.u»^ive surface of the ea*‘th could at any litoml cliffH, will liave sc^aiped out many 

time have been 80 uniformly smooth and hollows in rocks expo«e<l to the^te eix)- 

level but that the rains falling upon it sivc forces; luid convulsive oincilhitionH 

inu 8 t have collected into stixjania as they of the ocean, r»r fdher H/jueous re- 

<lraiuod off. The erosive force of thesse tervoirs, occfwiioned by the sudden 

^degreesex- heaving up of large laasties of the 
a width and depth pro- earth’s errust, tmn have subsequently 

p»jrtit»ned to the duration of the procoss, sent I’eijKJaUvl waves over parts of our 

their magiutude and velocityj, and the coniineuis, the cffijct of which would 

more or lees deatmotible nature of the be to oj»en communications 

r»>ck« over which they flow', a distant to create new ami 
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I!&e time that must bo allowed for the production of effects of 
this magmtude by causes evidently .so slow in their operation is* 
indeed immense ; but surely it would be absurd to ui^e this as 
an ai^gument against the adoption of an explanation so imavoid- 
ably forced upon us. The periods wliich to our narrow appre- 
hension, and compared with our ephemeral existence, appear of 
incalculable duration, ate in all probability but trifles in tlie 
calendar of Nature. It is Geology that, above all other sciences, 
makes us uc(juaiiited with this important thougli liumiliating 
fact. Fa cry stepwc* tak(^ in its pursuit forces us to nuik(^ almost 
\\uV\uv\h^d dtiifts uj_>ou antiquity. The h‘a(liug i(h‘a wliich i> 
prt'sent in all our rcHcan.'ln^s, and which ac'comjninits every fresh 


ton«iv<i <l<?nudali<»n8, and aceumnlatc 
va«t Irtidw of tmna{H»ri*?d fnigniontM alonjj' 
tl»« cjoum^ <»f tlusm* inigldy curivnts. 
Uut Ihf proolrt of th<^ of aoch 

d«witrwi:Ttivo delup'H over any country 
riH|uirt> to Ik* Htrictl y luiule out and earo- 
fully towied. It will l)e so1<lom |>o^Hild<l 
to mUow that the reHuIt*< eauiiot iiavo 
been ocejv^ioued by the lunsitiug of lake- 
baaitiH, «ir other minor tij^encies still in 
oj>erati«)n, ladfmg during: an uidimitetl 
]|M9ri<«l. Ihdure any j\iKt ejutimate eim 
l>e formed of what ahare muxt he uttri- 
bute<I to extraoniiimry e^ihwtrophea, 
and what to tluMo minor but c»iu.Htjmt 
exoavatiuj.? forces, of the whole amount 
of oliAugo vvhieh luw been evidently jirO'- 
duoed by the aoti<in of water in motion 
on the eurftvai of the land, if, is alwolutely 
n«*<Hi«snry to tu^tuiiv a much more de- 
finite knowledge of tile laws which rt>- 
(rttlat«9 the cinmhition of whUu- over tJm 
uartiriK iurface, aiut its efftvt n|H>n that 
atirfnce, thiai we can at pi'esinit be aib 
niitted to It ia too true that the 

greats nuail^ of gt'ologisU have aat 
down Without oO»iUtiow to investigate 
by a »ori of gvMSSiiwoHt Uie origin of the 


changes and mode of production of the 
mineral masses wlijeh they oiiacrve on 
the surface of the globe, in eomplote 
ignoraiu'c, oral least with a total nogleet, 
of those proeesst‘R which are still daily 
employed by uatiiro in tho ereation of 
fresh clianges, and tho production of 
new mineral inaflses on the same surface, 
bcjuring a complete analogy, to say tht' 
least of it, to tl»e earlier phenoinemi, 
and older formations, which it is tht* 
business of geology to tmeount for.j 
This ixwwtge has been retained in the 
present editbm, although the argument 
may apj)ear xmnocessary in the present 
advanced state of geological science, and 
i^|>eoiaUy after the publication of Hir C. 
LyelVs admimlde ‘ Principltm for the 
reasoji that neither my eminent friend, 
nor the bulk of geologists are, 1 think, 
even yet eufficiently impressed with the 
immense amount of excavation or denu- 
<lation effected on supra-marine land l»y 
the erosive f(L>rt;e of the pluvial and 
fluvial water8~~in other words, by * Rain 
and Riveiw/ Tliat atory b yet to Ik* 
written, but not by the eccentric author 
of the i*«ient work under that title. 
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oteervation, the sound which to the ear of the Khident of Nature 
mernu continually eeho<kl from every part of her works, h — 

Time ! — Time ! — Time ! • 

At least since by a fortunate comnirnuice of igntHms and 
uqiieoiLS plienomena wo are cnal>led to j)rovc the valleys which 
intersec t the mountainous distriet of Centra! I'rnnee to havt^ 
l>een for the mc^t part gradually excavated hy the ac^tion of 
siieh naUiral causc vs as are still at work, it is surely ineuinl)ent 
on us to jmuse before wo attribute similar ('xeavations in other 
lofty tracts of country, in whicli, from the absen<*e of rcccmt 
volcanos, evidence of this nature is wanting, to tlu^ (K’ciim'uce 
of unexampled and imatt(?sti‘d eutastroplu's, of a purely hyjK)- 
tlu'tical nature. 

Nevertheless, altliough tlio (‘videnee of their more or less de~ 
gnuled apptiarance and iH)sition j>roves the voh*}ini(* r<K‘ks of 
(V ntral France to have Ixam tempted at many dilli rent |)eri(His, 
and not at any one, two, or three e]H>ehs alone, yet lluae is 
reiison hi suj»ix»s(* some of tla‘se eruptive |K*n(Kls, more or h‘8s 
prolonged, h» have been of (‘xtreme or paroxysmal cauugy. This, 
indexed, wtaild only in a<xordan<‘<* with the habitual laws of 
volcanic motion. To the earliest ef sueh |M‘ri(K}s wt*. may asf‘nlw> 
the pnxiuctioii of the three ehief voh*aui(? mountiins — tlu^ Mont 
Dore, Cantal, and 3lezen. This outburst sc'ems to have com- 
menced towanls the close (»f th(i dejwisition of the Mhxene lacus- 
trine strata. Several, likewise, of the indej>endent Iwisaltic lads 


♦ It it very reniiu'kal^le that, while 
the vrortis F.termd, For et:*n\ are 

crotwitanily in our mouth#, tnd applied 
without heeitatiou, we yet experieoee 
coiwiderabk difficulty in contemplatixig 
any definite term which beam a very 
larg;© projsjrtion the brief cycle# of 
our petty chronicles. There ai*e many 


itiiiidH that W(»uld x^«>t for «n instant 
doubt the God of Nature to have (‘xi^ted 
fn*tn nil Eternity^ tuid wouhi yet reject 
m profKwterou# the idea of goin^' Im k 
a million of years in the History of 
JEm Wnrh. Vet what i» a roiJiion, ora 
mUUon million, of solar revolutiouH to 
an Kterniiy ? 


e 
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that mp tho liighost lulls of that formation, as well as those of 
calcarcHHiB jM^poriiio in tlie middle of the basin, belong evidently to 
a date qmte as early. Tho larger proportion of the chain of puys of 
the Monte Dome and tho Haute Loire, especially the latter, must 
he attributed to another and comparatively recent eruptive era, 
wh'udi, from the evidence of organic remains found in the under- 
lying alluvia, is ndbrable to the Pliocene age. In the long interval 
te'iwcen tluisr two vfoy many eruj>tions certain] y took 

jiiuce from ojxmiog.s on thr‘ i)anks of the volcanic mountains, as 
wall uH along tin? eiist(‘rn :^oiu‘ of tluj IJinagno and Foreii — cnip- 
lions whos<,* lavas ui*<i found at varying heighte ulK)ve the existing 
rivtjr coiii-sos, and which tluu’efore cannot be referred to any 
siiighs ejMX'Ii. And again, the most recent lavas and coia^s of 
tli(' Mont Dome and the Has Vivarais have evidoiitly hroken forth 
at a yot later jM/riod, tli<^ Jk>steplio(H‘ne ; prohahly evc-n since 
tlu‘* a|i|H*uran(S‘ of man in the C(mnti‘y, although several s]>ocies 
of the largor nmmiuifers, now extinct, were contemiHmmeously 
its inhabilants.* 

d. Anoihrr ({UiNtiou of cuusiderahlo iuter(‘st prcvsente itstdf, 
namely, nnIuiI wi re tho original limits of the several lake-basins 
of Cenlrul France, and tiu* levels at which their waters stcKnl? 

In ngard to thosi‘ of the Upper Loire (of Jloutbrisou and 
Uuy) liUl(> dilHeulty t^xiste, since ihegraidtic barriers remain, 


* A rDumi kiibU' unalorjy Dxistn on all 
tllDAC jHHnti* luJlVU't'n illM ^ olcH- 

tuc rockrt of c'rntu.ti Fnoicc an.l tlnwof 
tlu^ district i« Minor, onlled by 

8tnibv> tl\y ‘ Krttukokamuoiu / ns in- 
dood hy Hutu U.^iu und 

StriokluJid in thtdr diwc of tho 

latWr. (Geoh T*u«h,. vol. \ isojo 
TImy likowirte aro shown to li ,0 boon 
oruptod at ei«v«n*ai dwtinct porifnis by 
tho jmition oceu|Wi»<t by tho Uvn ] 


in relntion to tho adjoining Vidloys. ex- 
cavutod, a.H in Anvergno, through ter- 
tiary fresh waU^r Uuioistono ; the eai liost 
forming jd^'to^vui elevated due feet or 
more above the proMmi river-beds, the 
latest ocenpyitig the ehiuiuels of 
streams however, they have 

often cut through}, while otheiw OC' 
cupy intenuetliate pKxdtione biitween 
tw'o extremes. 
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witliin wWf?h, if the narrow defiles that fonn the outlets of these 
basins were filled up, the sup?Hieial watc^i's even now would rise 
to tlio liighest levels at wliieh any sediimuitary strata art^ found. 
Such, however, is not the ease of the Limagne and Cantal lake- 
basins. The tertiary beds <»f the tii*st can W continuously tmccd 
from Jlrioude in the south to Detuzc^ near tlio e(»nflnenee of the 
lA>ire and Allier in the north: and tin* lake would seem tiiere- 
fore to liave Kaui equally continuous. I hit in tin* vicinity of th<‘ 
latter sjKit we find no gmnitic or BtH‘ondary ladglits eajinble of 
confining a body of wab^r at a lev(d of 27(MJ find alxive tire stui, 
which is the elevation attaiuial by some (►f th(‘ la^'iistrine stmt4i 
near Clermont and Issoire.* Tin* highest hills uoav t^xisting 
near tht‘ nortluTn termination of this lafuistrine fonnation do not 
attain ItItX) feet.t It seems ditficuit to siij^jiose a thickness of 
1700 feet of r(K‘k to ]iav<* Ixmui removtsl from tlie low hills north 
of Moulins, siiK'o the bu’tiarX' <‘rtt ; and it is more reusonahU* 
to imagine that changes ofrela1iv<‘ level hav<^ bikeu j)laee% by 
wliieh the southern jKirtions of the hnliar}' formation may have 
l>een (devated, or the noitln^rii depn‘ss(.ML 

]\f. Kanlin, indeed, thinks he enn trace the existerici* of a 
transversal east and wi’st axis of c'h^vation m*ross tin* of the 
Limagnc, in the parallel of the Monl ] >ore aiul tin* Ihiy Ihiniere, 
the higliest jioint atwhudithe tertiary stnila are left.J M. l*issis§ 
is of opinion that the whoh^ freshwater formation has Issm ♦•le- 
va ted since its deposition, so as tvi give it a slight geni^ral dip 
from west to east, and from south to north. 

It aj)jx*ars unnecessary to d<x*ide exclusively for any one of 
these liyiKitheses, whicli may Ik* all more or h\ss aecxmlant with 
fact Although the alwKmce of scMxmdary strata tluough the 

• At the Puy Girou, ‘27«XJ f»ei ; at irerw awU Mugwy f Oxford clay), 9<><> fswet. 

tbe'Fuy Uamdre, iiiwn % XIV, p. 

f Height yf sigiifli |>o*t between § Bulletin, 2de Ber. p. 4a, 1 h43. 
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entire granitic re^on proves it to Imve formed an island in the 
ancient ocean where those strata were deposited, it is quite |X)s- 
siblo tliat it may have susttiined considenable absolute elevation 
since the foriuiition of its tertiary beds, and especially during its 
opiptioual era ; iudee.d it would be unlikely that Central Finiice 
should liave remained unmoved during the (‘hn ation of |X)rtions 
of the mughbouring Alps and tla^ basin of Switzerland from 
Ixmeutii tile sea to a luught (»f oOOO or r>()00 fe(4 And again, 
with our kmiwledge of the rejM/ahsl altm'imtions of marine and 
freshwater d<?p)sits in the basin of l^iris, into which the cal- 
<mriferoiis waters of the Limagm^ overtiowed, it is impossihle to 
(piestion tln^ {>rohahility of (H^cusioiial subsidence along tlu* lino 
of tlu^ intervening iu‘iglits. 

1 am liowever of o}Hnion that whateviT eliang(‘s of relative 
levtd took pliice, they ojHunted over witlo snpeHieial areas, since 
f('W or MO of disturbaiuM* arc* visibh* in t)ie sedimentary 

IxhIs of tlu* Limagne. Tla* snrfa(*es ov(‘r which tin* bjisaltic (*ur- 
rents ihaved, and which, having lw‘en siiicf^ proteetinl by them 
from the ruin-fall, [>n‘serve the highest remaining surfaces (»f the 
lacust.riue ronuution (altliough at that tinu; th(*y miLst liavt* btum 
its lowest ievch), ('xhihit just that gradual inelination awav from 
tin* bordering heights. N\here tht* grealt'r nnmlx*!' wen* (*nipted, 
whudi miglif he (*xjwH*ted to prevail in the bi>t tom of a shallow 
but gradually <lc(*jH‘uing lake. No sudden faults or disliM^ations 
app*ar to indicate any relative cluinges of level witliin areas 
of mtKlt^rate extent.’*' On tin* other hand, the vast mnount of 


• This rt»iiuvrk, hovvoviu*, unist he hue ami 7o*» ffot alnne the corresjaiml- 

I to the nimagiu'. The frvj<h. iu^ strahi in the cuntignons valley of 

water strata of tho ('aHtal have evi- the C'er; anJ Home |K>rtionw of thi*»e 

ilently Buffered a oertjun uniovmt of tertiary l>eil» (\ix. at llicnno) have l)een 

di»tvirl>iaiee. M. EauUn tho lifted tij> to an absolute elevation of 

calcareoua Wla in the valley of the :\»»so foot — a |H>sition in which it i» dif- 

Alognon m reHohing aheight of Wtwveu hcult to they were de}a>Hited. 
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deiiuclation tx) whu‘h tlio fteshwuitT (if t\w Limagtto 

has subjected, im<{ \Yhi(‘h has left ( as 31, Ibuueud (‘xpriHsed 
it) only a few dehudied liills as relics of a fornitu* plain eUnatod 
many Imudred find alxive that now exist intr. laay well tH‘ b(*li('V(nl 
to have Ixani accoinjuinied by a corresjjoudin^ destruction t>f 
sujKTfi(‘itil rcK-ks at the northern end of the jilain. I have at* 
hunpt('(l to show, notnnsuc(*(‘ssfully, 1 hojx\that a larn-e projMirtion, 
if not the wliole, of tin* di^jLifradathai sustained siinc the tertiary 
{hu-uhI, as well by tlie j[:fninitic jdatfonit ils(df and its surrounding 
s<‘C()udary zoia*, as by tin* freshwater strata, was (‘fte(*tt*d by tla^ 
slow and j^adual but lou^j^-contiinuHl t*rosive lbrc(‘ oi* tlu‘ ordinary 
ru('te<»ne agnails of (haiudution, raiu, tornajts, aud r ivtT-lhKxls, 
e( (-operating, as iu this distri<!t they mo>t probably did, at least 
durino its <*ruj>tiv(‘ )K*ri(Mis, witli frefpient eartlnjuak(‘ slaK'ks, and 
perhaps a puierul (dtn'ati(in of the sonth(U’n |K>rtion of th<‘ platform, 

I eaiinot eoneliide the detaihal d(*serij>tion I hav(‘ attempt(‘d 
to ^ive of this interesting (Muintry, betta* than by ({Uotin^»; tie* 
(‘loquent summary of itj^ elumuderistie featur(‘K which Sir 
(Charles JiVeli has f^iveu.* 

** We are hort‘ presented with the ('videiice of a series of evc nis 
of astonishing magnitud(» and gnindeur, liy which tin? (original form 
and featur(is of the ivamtrv have Iwaai gntaily changctd, y(d n(‘ verso 
far idditenited but that th(?y may still, in part at least, 1 m) restored 
in imagination, (treat lakes have diHappcared— lofty monntaiiiH 
have Iteen foniKrd, hy the ndt(,*rated emisHi(jn of lava, piecoded aud 
followed by showers of sand and scori 0 & deep valleys have bc(m 
snbscspieiitly furrowed out through iriasseH of iaeustrim? and vol- 
canic (uigin — at a still latm* date, new cones have be<‘n thrown uf) in 
these valleys new lakes liave Wax forinesl hy the damming up of 
rivers— and more than one cimtion of quadrupeds, birds, and plurd>i 
j Aliocene, Fliocene, and Fostddiocxinej have followed in succeshicrfi; 

* Hauuid, I*. 1-7, «<1. 
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yet the region has preserved from first to last its geographical iden- 
tity ; and we can still recall to our thoughts its ejctemal condition 
and physical structure before these wonderful vicissitudes or 

whilo a part only of the whole had been completed. ITiere was first 
a period when the spacious lakes, of which we still may trace the 
boundaries, lay at the foot of mountains of moderate elevation, 
unbroken by the bold peak?? and precipices of Mont Dor, and una- 
dorned by the picturesque outline of the Puy de Dome, or of the 
V(deauic cones and craters now covering th# granitic platform. 
During this earlier scene of repose deltas were slowly formed ; beds 
of marl and sand, several hundred feet thick, deposited ; siliceous 
and calcareous rocks precipitated from the waters of mineral springs ; 
shells and insects imbedded, together with the remains of the 
crocodile and tortoise ; the eggs and bones of water birds, and the 
skeletons of quadimpeds, some of them belonging to the same genera 
as those entombed in the Eocene gypsum of Paris. To this tranquil 
condition of the surface succeeded the era of volcanic eruptions, 
when the lakes were drained, and when the fertility of the moun- 
tainous district was probably enhanced by the igneous matter 
ejected from below, and poured down upon the more sterile granite. 
During these eruptions, whicli appear to have taken place after the 
disappearance of the [Ijowor Miocene] fauna, and partly in the [Plio- 
coTve] epoch, the mastodon, rtiinocoros, olophant, tapir, bippopotamus, 
togeibv.i with the ox, various kinds of deer, the bear, hysana, and 
maiiy heasis of pr(\y ning(‘d <ho forest, or pastured on the plain, and 
\vvjv oecasiojialiy overtaken by a fall of burning cindoi’s, or biiried 
in flows of iDud, Hueli as aecoinpany volcanic enij>tions. Lastly, 
theso «juu<lriq.cils became extinct, and gave place to [Post- Pliocene] 
mammalia, and these, in their turn, to species now existing. There 
are sigtis, during the whole time re<piired for this series of events, 
ot the sea having inlervonetl, nor of any denudation which mar not 
have Ikhui a(‘eotupli^lltHl by currents in the ditVei-eut lakes, or by 
rivers and floods aeeompanying repeated earthquakes, during which 
the lertds of the di^triet have in some places been materially 
modified, and perha|j8 the whok* upraised relatively to the surround- 
ing parts of Frtmee." 
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ORGANIC REMAINS OF THE TKK'l’lAUY AND I’OST-TEUTIARY 

FORMATIONS OP CENTRAL FRANCK. 

* 

Vegetable remains abound in tlie lower arenaceous beds of tbe 
lacustrine formations, m well as in the tuffs of the voloanio period, 
where they occasionally form beds of workable lignite. But in 
neither case as yet have they been scientiically determined. They 
chiefly consist of the leaves, fruits, €md occasionaliy stems of dicoty- 
ledonous trees, or of reeds and other plants, the usual growth of 
marshy sjiots. The stems of charm ore very aburulant as well as 
their Heed-vessels. I am able to say little more of the fossil 
niollnsks found in the same formations. The tertiary sandstones 
raixdy conhiin shells, but some speeic58 of (''yrena have Ikhui found 
in them.* Tlie associated or overlying limestones and marls 
alH>und in shells Ixdonging to the genera Helix, Lymiieus, Paltulina, 
Bulimus, Cerithiinu, Cyrena, l.'nio, and < \ypris. Some of the specit^ 
mentioned by M. Bouilletf appear to 1 m> referable to an earlitdr )>enod 
tiuiii that to which, on the best Paheontological authorities, we have 
considered the entire freshwater formation of (.^entral Franco to 
Is long, viz., the Lower Miocene. Sir (^harles Lyell has recently 
touched ufM>n this question in a supplement to his Manual.J And 
th«‘ nntiter remains still open to further investigation. 

Two marine shells are said to have been discovered in a sandy 
stratum neai* lasoire, by MM. Bnivard and Pomel, lielonging to 
tin? genera Xatica and Pleurotoma, and akin to some occurring in 
the Fahms of the lower liasin of the Loire. Such a (*irciJniHtar»ce 
would seem to indicate either a reflux at some jM iiod of the wtiUiVH 
of that river, or that the Miocene hhh had actually asc<?ndil:l the 

Pomel, Builetiu, ‘Jde Ser,, vol. i, f Hull., yoL ve |i. HD and 

I lrtr»7, p, l'». 
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Allier. But it is not impossible to account for one or two sucli 
instances by supposing a few small mollusks living in tbo lower 
brackish waters to have been brought up the valley by birds prey 
ing on shell-fish, Ibe bones of species belonging to the gull tribe 
are not unfrequent in the Auvergne fresh-water beds. 

llie Palaaontologists who have most closely studied the Fauna of 
Central France are MM. Pomel and Aymard. As the lists given 
by these two authorities are not identical, and their opinions vary 
as to the divisions into which the several series should be classed, 
I think my readers will be more satisfied if, instead of mysell; 
attempting anj' comparative estimate ot the two, I give both cata- 
logues, with an abbreviation of the remarks by which their authors 
accompany them. t 

The following is M. PomePs catalogue of the Fauna of the 
(Miocene) Lacustrine Strata of Central France :* — 


I. — Fauna of the Lacustrine Strata of Central France. 

The species marked * have been found only in the basin of thf> Haute Loire; 
those marked f have been found both there and in the basin of the Afiier 
likewise. Those without any distinguishing mark have been foimd in tlio 
latter (the Limagne) basin only. 


MAMMALIA. 


Order Cheirojiterai 


Locality, 

Palffionycteris Robiistiis 

0. In fieri Ivor a. 

Nuh. 

.. Langy, near St Gerand-k‘- 
Puy (Dept. Allier). 

Gcotrypus Acutidons .. 

Nch, 

Conrnon, Cliatifours, near 
Issoire, 

Antiqiuia .. 


Puy d(' Dome (Coll. Laizer). 

GaU*os|>iilax My^aloides . . . . 

, , 

Marcttuiu, near Volvie. 

My'^ulc Kuyudum 

Pome} 

(;)liaiiibiir.s. near Issoire. 

l*b^sk>sort'\ 'I'jdpoidcs .. 

Aoh. 

Conrnon and (liaufoiirs. 

Mysurachiit* Piciort 

, , 

C}>aiiA)iira. 

Somx An{i()uu.s 


lAnii'j:y. 

Aiubii.,'uus 


id. 

Kchitjoguk' I.auriUiirdi .. 

, , 

Mont I’frrier, near iswoire. 

(Jracilis 


.. Aiitoing, near JsstVire. 

Erina^us ArverTunisis .. .. 

Jihiinrilh: 

Connitm ami Chaufours. 

Nanus * 

At/moni . . 

ilonzon, near U* Puy. 
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0. Jtofhntia, 

Paljro«c!nru« Ftniruouxi .. 

.. AV», 


Lanpjv. 

Chalaniati.. 

•• > >- 

.. .. 

kl. 

Sterieofiber E.scberi .. .. 

.. ,* (CWor) 

id. and Chanfonr^ 

Myoxnt Muriuiia ,, .. 


*- .* 

id. 

•M)^ricm Antuimim t 

Mu»ctil<3i<ie8 

.. m. 


id., Coumon, Clumlonrs, Le 
l^»y. 

Courhon. 

Miimtumf.. 

•• » » 

.. 

Ckaufours (T^ I^y ?), 

Angustidens 

** > » 


id. 

Theridomys Brevicepa 

.. Jonrd. 


Perrier, Antoign, St. Yvoin«. 

Isoptycliua Jourdaiii * .. 

.. Nvh. 

.. . . 

Le Pny. 

AqtiatiUft* .. 

Aym. 


id. 

VftHSKHli .. .. 

.. Niib. 

»* • * 

Sauvetat, 

Tjniiodua Cur\ istriatus 

*• * > 

*. .. 


Omti^adus Eohimyoidfs .. 

• * f * 

.. .. 

rimufourH, 

AroliiTOiuya Arverneiisis 

Laiz. 

.. .. 

Vaunins (Dept, Allier), 

rul»ana-ma A ntiqnuR . , . . 

.. Noh. 


Oournon, PhaufoiirH, and 
I..RnjrV. 

Counum and Pi ri^nat. 

].a;^CHh!S PicnuUiS .. .. 

' • » » 

.. ». 


AmpliiU^tis Aiitiquus .. 

•f ♦ » 

.. .. 

id. Volvic. 

0. Carnivora. 

liUtrictis Vjilotom .. .. 

.. Pmn. 


Gannct, Oerjjovia, 

IMo.siogalc Ans^ustifrons 

** » » 


Vaninas'. 

Lany:y. 

Kobnsta .. 

.* Noh. 


i«i. Vanmas. 

'WaterhoiiHii .. 

• • » 1 


id. (’oimjon. 

Muslt‘Iina 

• ' > » 


id, . 

PlrsictiM Kol^ustua .. .. 

* ^ » > 


iil. 

Gracilis .. .. 

• • ♦ t 


id. 

(’roisieti 



id. 

lAnnanausis 

.. Noh. 


id. 

.. .. 

Poui. 


(Amnion. 

PalnstriH .. 

.. Noh. 


Ean:.!V. 

Klo^aiiH .. 



id. 

Aniplu’ctiii Antiquus 



id. 

l/iptorymbuM 



id. 

Lciiiancijsis .. 



id. 

Hcqicstcs Antiqnus . . . . 

• • » » 


id. 

lA‘Miancii«i« . . 



id. 

Pnmjrva .. .. 

pom. 


Vaninas. 

Elocy on M art rides * . . . , 

Aym. 


Ia l*ny. 
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Oynodon Vclaiiiiiim .. •• 

I'alustrc 

Canis RrcviTostris 

AmpLicyon lirevirostris.. .. 

Ii«})ioryncbuK .. 
JnccrtUvS .. .. 

Crn|ii(kns .. .. 

0 . iJnyuhita. 

ManWou n^ipiroidos .. .. 
DeiiKjtheriuiii Gi<j:aiiU!iita .. 

Cuvieri .. .. 
Ilbinocorus LemnncrusiH .. .. 

Croi/A*(i .. .. 
ParadoxDS .. 
l‘ul.’»*ot]K;riuin 

Gnioile*.. 
Yelaiminn t 

Diivalii’*'., 

Plaj^ioloplms Ovijina* 

Minor 

'rapirus Vor fieri 

i’abeocheriirt Major .. .. 

Wutcrlionsii 
Typim .. .. 
Snillus .. .. 
Elothoriuiu Ayiuardi 
Rouzoni 

Antracotheriuiti Magnum 
Cuviori . . 

Amxxlus Velamms t 

IjOpiorynchus f 
Incta'tusf .. .. 
Ayinardi . .. 
Syi^pJjodas Oe]'^^.>viainis 
Onotjierinin Laticurvatum 
Metopias .. 
Comraime f 
Elegans .. 
Leptognatum 


Locality. 

. liO Puy. 
id. 

Gcrgovia, Langy. 
• Eangy. 
id. 
id. 
id. 


Gannat. 

Chaptiizat, Aurillac. 

St. (dermain Lainbron, 

liilly, Vichy, Gannat, Chap- 
tuzat, Le Puy, Bouriion de 
St. Pierre. 

Vaninas, Gannat, Bansac. 

(Jannat, Yaninas, Perrier. 

Le Puy (Ayinard). 
id. id. 

Le Puy, Ronzon, Bournon de 
St. Pierre, near Briomle. 

Ronzon. 

Lo Puy. 
id. 

Vaumas. 

Langy. 

Pori gnat. 

id. Langy, 

Langy. 

Ronzon, 

id. 

Issoire, Coumon, Cbdufour, 
Vaumas, Digoin. 

St. Germain Lambron. 

Ronzon, Vaumas. 
id. id. 

Le Puy, 

Ronzon. 

Gergovia, 

Langy, 

id. 

Coumon, L« Puy, Cbaptuzat, 

Langy. 

Chaptuaat, Coumon. 


Ay'}ti. 

> j 

Croizet . 
Nob. 

> > 

> > 

Pom. 


Cuvier 

Kaup. 

Nob. 


Vav. 

Aym. 

Cii i\ 

Nob. 

i > 

Piym. 

> » 

Nil. 

J* 07 n. 

Nob. 

i f 
» » 

Cuv. 

Pom. 

Nob. 

> » 

» » 

> » 

> > 

Nob. 
Bravard 
Pom. 
Nob. . 
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lAH'jUttj. 


( 'aniulfi^riuiii .. .. 

Nob 

l.anj:y 

(iracili- .. *• 

J\fm 

Viuiums. 

Lophioiiu'rix ('balan.'.ici .. 

Xoh 

Sauvetat^ roiiruon, Apt. 

1 >iX'iiiuthtTiuni Truu"H’.i>ides .. 

» » 

I.auf^y. 

Feii^in'iixi .. 

}•:. Geof. .. 

id., Cournon, Clmufours, 

•Aiupliitrasiabis Elci^ans .. .. 

P>)in 

id. 

Lt'Hiah'‘Usis .. 

Xfth. 

id. 

Coiniiiiinis* .. 



IbaiZrDii. 

Roil Ian .. 

Xoh 

l.MUzy. 

Mtaniiioides .. 

> » 

id. 

ii’racilis .. 

> » 

id. 

0. 

llya'iiodon Lci>b»ryn< bus f .. 

Jjtizcr .. .. 

Couruou, Sauvotat, T>c I’uy. 

r.aiirillanU .. .. 

Koh 

Antoiiii;, near !ssoir(*. 

Didtdpbis Arvunjeiisis t .. .. 

(hrv 

i*ani^y, Cournon, Sauvctat 
la* Tuy. 

C'rasSii ^ 

Aqm 

Lo ruv. 

Anti(}ua 

Nuh 

Cournon. 

[.(‘iniuit'iisis .. .. 

, , .. .. 

SauN otal. 

Miiiuta * 

Aym 

Le I’ny. 


AVKS. 


M. Poluel leavoB the mimeToiis 

Temains of birds fotmd in this 

dintrict lUKletonnined, mentioning 

only the genera I^IuenicoptoriW, 

Anas, Ardea, and one 

resembling NnmeninS, several of the orders 

Kapaces, and Gallinaeei, one of the last being as large as a peacock* 


REFllLIA. 

0* CheUmia^ 



Testuda Hypsonota .. .. 

, . Nob, 

.. Langy, Boiimouolc, 

Lemanensis . , . . 

. . Jirav, 

.. .. id* (k>timon. 

Ptychogaster Hcckfci 

.. Ao6. 

.. .. id. Chaptuzat » 

Emydoides 

. , Porn, 

.. .. id. 

Abbreviata 

.. Nob, 

.. .. id. 

Chelydra Meilheuratia; . . 

'• f f 

.. .. Vaiimns, ChAu fours. 

Trion^Tt * 

Geoff, 

.. .. id, Chignat. 
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0. Hauria, 


Locality, 

Diplocynodus Ratelii f • • 

. . Pom, 

,. Ronzon, Langy, Cliaptuzat, 
Perrier, Antdng, Sauvetat. 

Varanus LomaneiiHi's 

.. Noh. .. 

Chaufours. 

Dracjvnosannis Croizeli .. 

t t 

.. Cournou. 

Sauronionis Amhij^uun .. 

• • » J 

. . Larigv, Marcouiu, near Volvic, 

LacertiiuiH .. 

» > 

kl 

I4icerta Aiitiqua .. 

. . , , 

Oounion. 

0. Ophidia. 

Opliuhou Auti(\uiiH .. .. 

.. AW>. .. 

.. Langy. 

0. iiairaciiiH, 

hatracluia Len)an(;r»siM .. 

jS'oh. 

.. Langy, Coiiriioii, (haufiuirs. 

Nayndmu 

, , 

.. ('liau lours. 

* Ladustris 

. . , , 

id. 

I'rntnjtlirvniiH An'tliu.sa .. 

. . , , 

.. id. 

Chclotriton Paradoxus 

PISCKS. 

id. Laniry. 

0. 

Perea Lfpiti(»ta ' 


Vichy, th rgovia. 

( ). ^ Un’to'uh's, 

Cobitopsin .. 

KoK 

('luulral, near St. Ainand. 

larbiiiH ( ’I'plmiolis .. .. 

Ayns.'i. 

t’orenl. 

PerpusiluH .. .. 

.. .. 

Laps. 

It ap]>eai>{ from this 

list that the P' 

anna of the Miocene laensirine 


Ktrata, Uudavu to M. roiiu*!, oC)m])roliOtidij the following nniulK'r of 
spoeioM : -( 'lioiroptom, 1; In.scotivora, 12; Rudotiiia, 18; Caniivora, 
27: Ungnlata, 42; Marsupitilia. 7; ('helonIans» 7; Sanrians, t> ; 
Ophidians, 1; UutriK'ians, 5; Fifth, 4: in all CIO ftpocien, bt'Hides 
ftovoral of birdft its vet undeti^nnined. Twelve ft|H:*eios out of this 
miuilx>r are foniol in the basin of Le Ihiy »>nly; and eight are 
eoiftnum to the bnsitiH (»f the Allier and the Loire (o /•, the Idniagne 
ami of Le Ihiy). Some of the most ehamctorifttie sj^ecies, as, for 
example, all those whieh Ix long to the kw^ality of Vauinas (Dept 
Allier, not far fn>m the eontlnenoo i>f the two rivers, Allier and 
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Loire), compreliemlmg Aiwotia^^ Antraco{fkmum^ Tapir^ 
and Chei^im^ aitetooiated with Archtmi^Sf AmpfiMsy IhrpfsU^^ Am- 
fAik'yoii^ ('nenotherimn, Tewtudo, and <VocodniJ8, tK^ciir in the Hands 
and sun dst ones which furni the lowest IhhIh of the lacustrine senea. 
On the other hand, the locality of lainj^y, near St. GeranMe Luy 
•(lA‘}>t. Allier ), so rich Jii <dieiroptem» iuseclivoras Rodent ia, I’ar- 
nivoni, I npthita, as also in hirds, Sj^iurians, d’ortoises, La<,’erfa\ 
Ojdudia, and llatracia, hch»nj;;s to tin? liulusial liunslune, which 
genemlly ap^u ars in tin’ n)»pt‘r 1h‘<1s of the senes (’hajdinnit, jMan 
hails, and (liinnat in the Tuy de Ddiiie are in the sjujic |M>KitU)U. 

From these and other ohservations, ^I. I'tauel eonchules tlmt the 
entire series of laenslrim* beds of the* two bjisius belong to tlui Kiuno 
(hadogical and Zoologiciil pcriotl, and eannot Im‘ distinguished 
chroiudogically hy their I’aheoniohtgical eharaeders ; the same spta'ies 
being found in the most rei;<ait as in the nu>st ancient Ixuls of the 
series ; and whatever ditfcivnccH t^xist btung capable of ndcren(!0 to 
accidents of distribution or of discovery, 

(*omparing this Fauna with those of <»thcr Furo}>ean teidiarv 
districts, M. I’omel tinds it to la*ar the strungest analogy to that of 
Mayence, and he chisses it therefore as (curlier than the Falnnian 
( rpper Miocene), and more recent than the Farisian (iypHcouH 
deposits (]'hK‘ene). d'his would (jstal>li«h it as of the “ Lower 
Mi. K cnc’' ]><;riod, which in fact is the jiosition, as alnvady stated, 
iissigned to it hy Sir ( byi ll. 


n.~ -P ijocmm: Fauna or tiu: Voivcaniu ACua of (^fntkau Fuancf. 
( Tujf» lUuJ lircvcuiH of Mont Perrio’y C(i$s>ic and Vioktte^ [JfinUa /,oac, ) tp'. 


MAMMALIA, 

0 . U ofU n t HI . 

Oister Tssasionmsis .. (Jrvizet Pumiceous Tull’ of Terrier, 

Arviwla Kohnstua .. AV/> i*!. 

(p id. 

Hystrix (?) .... Vroizet .... id, 

TajpuH I-.accwtu .. Noh. ...... id. 
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0. Cmnivora, 


Localitf/, 

Ursus Arvernciisis .. .. 

Croiz, and Johert 

Pumiceaiis Tuff of Perrier, 

Lutra Bmvardii 

Porn 

id 

Musklina .. .. .. 

Noh 

id 

Zorilla Antiqua 

{llahlogcUe Noh.) 

id. 

Feli» ArvomciiKiH 

Croiz, and Job, 

id. 

PardiiieiiKis 

» t 

id. 

BracKyrynclift .. .. 

> 5 

id. 

lAMitwlorenKiR 

y y 

id. 

ikcviroHtris 

y y 

id. 

Inccrta 

Pom, .. .. .. 

id. 

Meganthcreon Cultridoiis 

Nd)* 

Under lia.s.dt at Sainzclles, 

niiir 

MacnmceliH 

lirav 

TutT of IVrrier. 

Hyanm IN rriorii 

Cram, and Job. 

id. 

Arvornoii8i» .. .. 

» y 

id. 

Oubia 

t y 

id. 

ViuUn t.i • 

Aymanl .. .. 

Vialrtlc (Haute Loire). 

Ctinis McgamantoideH 

P(mi. .. .. .. 

U’ufT of i’errior. 

0. Ungnhitii. 



Mastodon Arveniminis t .. 

(U'oiz. aiid Job. 

'i’uff of IVrrier, Vialctte, 
M inibelle (A rdeehe). 

}5<»rs{)nit .. 

ICxi/n 

d'ulV of Perrier, A’iaiette, Le 

(M. Vellavirs, 

A i/m.) 

Pny. 

Rbinoctmw Klatus .. 

(h'oiz, an<l .fob. 

Mont Perrier. 

']’a^»iruM AmTiiriiBis .. 

y y 

id. 

Sus Arvcriiensis 

y y 

id. 

Orvus lUdxjrti * 

Job 

Polionae, iK'ar l.(‘ Piiy. 

IVrritM-ii 

Croiz, and Job. 

I’litT of Muni Perrier. 

Issiodoronsis! .. ,, 

♦ t 

id.' 

KtvKriarmii .. .. 

* > 

id. 

I’anlinonsis .. 

t 9 

id. 

Ui Isoldes 

Noh 

id. 

A rd(*n8 

(Voiz. and Ji^. 

id. 

Clm,i<K!enjs . . . . 

Noh 

id. 

Riunosus 

Croiz. and Jofi, 

id. 

SoUlbiKus * .. . . 

F, Eohtrt .. .. 

S<^lillv^ie, near Le Puy. 

CusiinnH 

Croiz, and Jol>, 

Mont Perrier. 

l^ptocoroa . . , . 

Nob 

id. 

Platyooriis 

J t " * * 

iil 

Furcifer 

» » 

id 

Antilopi^ Antiqua .. 

% » • • • • • • 

id 

Boe Klatus 

Croiz * 

id 



X»h.. .. .. 

kl. 
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llie Fauna of the Pliocene period thus contains of Kodentia 5 , 
Carnivora 17 , Pngulata 23 8 j«‘clcis : in all, 45 . Keithor ChelunianH 
nor .Saurians have Ix^eii discovered in it. 13 ie lakes had 

In^en evidently drained. 

It will >K> ol>tsen-ed that this l3io<'ene Fiuina is almost wholly 
confined to the tnfaeeous eon^lonierates of <.uio locality, that of 
Mont Ferricr near Issoire.* Sir Charles l^yeU's pa|mr oti the snh- 
jeet of this rmnurkable deposit, road the? (JtMdogioal S<ieiety, 

Noveuil>er lO, 1845, wdll l>e well know^u to my readei'S. The fresh 
water stmtii and the overlying sheets of iMisaltit^ lava htni evidently 
iH'cn eaten into by deep valleys bcToit' tin* dt^position of these 
tutfs, and the gmvel beds on which they rest. Sir Lyell dis* 
tingiiisheK two distinct iK'dH containing lames interstratitied with 
the tuffs. Subsequently to this eluvial aecnmnlat ion of triiss-liki' 
tuffs from the Mont Jknt' new valleys apfwar to Itave Ihhui excavated 
through tlnun, in which new'or ossiferous alluvial deposits occur. 
And it is to th»*se' alluvial beds that a large }>art of the following 
( Post-ril(Ka‘ne) Fauna fr»)jn M. Poinel’s catalogne Indongs. 

iM. INnnel obseiwos that the most striking cliarueten* of th(^ 
l’liocen(‘ Fauna giv('n above are tla‘ larg<'. assemblage of t" Vrrn the 
niimbt'r of large* Fedis, of which oin*, the Megantlien^on, is, besid«*s tiu' 
Mastodon, the only ext inct gtmuK of this Fauna. 'J’lie Itedentia an* 
of Furopean genera. 'Tlio I ngulatacomprelumd Maslddoit^ rhinoceros, 
tapir, SUM, cerx'us, anttdopr,, and ls)S. 'I’lic rlc])hant, hippojxdamus, 
and horsi^ aie absent. M. Ponud considers this deposit as of tho 
age of the Snbajamnine tertiary’ strata. 


FISH OF THE BASIX OF MENAT.— Oa. l*0ST4’ld0€KNK ? 

IVrcA Augusta 

Oyciurus ValemdeuHi} .. ,, 

I ei io| Brev icf> j »« . . . . A W*. 

E#M»X ... 




Se« pi^ 
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III, — Fauna of Ancient Alluvia (Po.sr-rMO( enk). 

TliiM HorieK (ai* will be Keen below) cjmblncH tvvi^ or more dihitinct 
periodK. 

Sir (■, LyoH, ituliMid, diRtiiijipiiKbeK tbche alluvia in the iioigb- 
bourhcK>d of iHBoire into four BiKreoHsive divinioUB (Nob. 0, 7» 8, 9, of 
hiw section, ed. IHoa, j>. 5')2,) 


O. hmxllvord. 


MAMMAIJA. 




'l’al|>a FwHiliH 

AW;. , . 

lloue ItrtTcia of Con<l(‘s near 
ls.soirc' a ml Xc*,scb('r.s. 

Sorcx Kxilis .. 

» 1 

id. 

FoHHili.H .. . 


id. 

Mvosictis ro«ii(‘iis 

l*OUi. .. 

id. 

MnwiraiKMis FHhcuh 

Snh. .. 

id. 

Friurtc<‘UH iMujor 

Vo)n. .. 

Alluviniu at rt‘yn»!l(‘.s uoar 
Lssoiro. 

O, Uinlviifiit, 

Si’inriis Aiii)»i;u<us 

Suh, .. 

lu coo io's of laiva of tiravo- 
iK'irc. 

SiM'nnojbilus Su{K,*r('iliosu8 . 

KiUfj', 

Pui\ iK'ar Issairr, (!oudes, uud 
X(‘s<-hers, 

Arctoiiiys l.t'roq 

AWi, .. 

(diaijijx'ix, Cliat(‘lp<’dou\% aud 
c n ' V i *.'» 's 0 {“ i V a 0 f (d ra t' m* i r c . 

Castor I’nb'r ? 

L(n, .. 

X('ar ('Icriuoiit. 

Myoxu^ Niiolla? 


(’oudcs. 

Arvit'ola Aiiti.pius 

AW;. .. 

id. Nose] UTS, Laii'jv, 

rs«‘n*to<j;livn‘<*ln.H .. 

l*orn, 

Condos. 

A wall ‘it It'S 

AW;. .. 

id. Xifscliors, Siv. 

.lolxrti 


(V'Uilos. 

lannums F<>sKilis. 

Mils Svlvivticaa 

i,hi, .. 

id. 

('ricetus Musvulns 

A'W;. 

id. 

1 S|H‘laMis ? 

i hlYH . . 

id. 

Lepus Oiluviiuuis 

ritftf .. 

id. Aid»irrt>, Cliftiujx’ix, 



Nesclu rs, ( ’hatel|M'rrou. 

CumniU Afliiiis .. 


id. ^ 


Frsus S]H>la>u8 

/Hum, 

. leaves of (diat<jliKj!Toii, Clmni- 


jxax, iUid Montaigu le Rcllin, 



ArpKKnix. 
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lAMhilitfJ, 


Mck‘s FossiHh 

Amt 

OivcR of ('hAU'l{^»r^on, ('Invrn* 

MufjtOu Schin;irlin'j:ii 

. A\>/; 

and MonUu^u lo IkUitu 
(\nidos, AubiC^roH, NenchorR. 

F;>s»iiis .. .. 

. 

id. 

( ijilo 

. 

id. 

Micro‘4ak .. 

» 1 

id, N(','ichers. 

MacroKsutua 

* >9 

id. 

Kt‘lis l.vncoidt^H .. .. .. 

» » 

id. 'i’our If' lUailadt*. 

Miiiiita 

• 9 9 

ifl. Aulfidtv.s. 

S|H'iioa 


i 'avcrii. 


. AV-y; 

Sauo'cUrs, llanto Loire. 

r.u< j.s 

. (/<>////■. 

ruudi'S. 'I'our de P»ouladi\ Mole 

NfHs.'Iiorrteusis .. .. 

f'rvu. 

NoReluii's. 

Vulp<s Fossilis 

. . Aid'f, 

id. < eufji Aidiiere, < ’lia* 

Il yrena Sixda'af 


tellKTron^ S;un/.ell(\R? 

Scori;e of St. Fri\iH 4VAHiet 

iJnjvirotitriH t 

Aym 

(Ilaule laare ), 

HauizelU'h, Anles near Issoine 

( ihiifuJatd . 

Flt'jtlijVH Mcritlitnuilis .. , 

/I hi in. 

Tuttr (If* lionladf, Viehv, Ae. 

I*riuii 4 <*nius , 

. . AVr// .. 

>Ifdh:i!tu, ( ’leniiojit, Le Fny,iVe 

F^isl'u^ 


Plain of Sarlii'se. 

Rh!}KK’er*>s F«'jth*rliin(if< .. 

.. rf,v 

INo fellrs near l.sRoire, MallfUllii 

Avuiiirdi* 

.. Xuh 

rialir P.aH:dt (llante Luirr). 

'I'hciariuus .. , 

, , .. .. 

'l our <tf Piunladc, Vicliv, ( 'kite} 

F<jUU.H Adarniticurt .. 

.. Srlt 

jK'rnwj. 

l^dx, Ikadade, ( ’oudew, X<’«('}n'rH 

U<diustu« 

. . SJi 

GeFL'evia, fa* iNiy. &e, 
<dmm)a‘ix» Mall>rdfit, Peyndleii 

'^rapinis t .. .. 

, , 

iipfKjr ficiln <»r I'erritM-. 

Le Puy, 'jVmneiL 

Suh Fris€(i>^ 

M. St rri-s .. 

Coii'les, fkmlaiie, Mordaiirn,Gltii 

Hi}»|K)jK.>tamus Major t .. 

Cuv 

U }{a*rr*m caveniji, he. 

St. Yvoiru% dWuieil, Motitaijjyi 

t ’erv'UR Guottardi t 

• • 5 1 

Sainzelle near I a; Puv. 
IFniLvle, Nerdieriy ( ffiid'K, St 

S<)lUOn<*MH!H . . , . 


V \a ji IK‘, (A 1 ati’ 1 j M ' rron , 
titri^ovia. 

lid<‘mitwliu.s t 

M. Sernn . . 

Pnadade, ('hani}«fdx, Gltak lt<?r 


.. Xdl> 

ron, Scoria; 4»f St. {'rival, a 
Gftfd. 

iVyrollirR rtear iKwiire, 

AriiUj^itis .. .. 

* » » ♦ 

id. 
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Antilope Aymanii * . . 


Locality. 

,. Nod 

Boulade, Le Puy. 

Incerta 

• • 9 9 * • • • 

Coiides. 

Ovis PrinuBva 

.. Gerv, .. .. 

Coudes, Chatelpen’on. 

Capra Rozeii 

Po?/i 

Malbattu. 

Bos Pri mi genius t • • • • 

Blum. 

Boulade, Champeix, Aubiferes, 
Vichy, Chatelpexron. 

Gigantous* 

(^Fclaunas?) 

Cussao, 

PriscuH t 

BcJilot, 

Peyrolles, TormeiJ, Anoiat. 

0. Ihptilia. 

Lacerta Fossilis 

.. Nob 

Neschers. 

Coluber Gervasu 

• . f f 

Coudes. 

Fossilis 


id. 

liana Fossilis 

• • 9 9 

id. 


It has been already mentioned that M. Pornel refers this AJhivIal 
Fauna to two disimct periods, the earliest of which is characterised 
by exclusively containing the following species Major, 
Prstts Sj)r!(t‘ii}s ( AV^r/a'AM’;^s^^•, (j'uiict), fltjd'uu Urcvirot^tris, Caaia iVV-v- 
chrrsrosis, fJUphts Meruiiooaii>i, Ji/ntmtovs I.epfor/iiniis, //. Apmardi, 
Mfijiiothi'-ii'an lafoh‘)is^ Tojurns, .... / ICipuLs Jkoho.sfn^y J{ip)X)]utfamHii 
(\i\Us AudiUfUliy, ( \ MflCl'nifhn'hls, ('upro /i<Ks ^Fho 

other s]u‘<*les in tlie catulogiu- ar<‘ tor the mo.st part common t(» t]ics<‘ 
tMirlicr, and to M vcnil later alluvial deposits, occurring either in th(' 
plain of the Allicr at no great luuglit above its prcsimt level, or in 
laluHcs leaning against the‘ side.s of existing valleys, or in gravel beds 
supporting tlu' more n'Ccni lava mnrent.s, or in caves and fissnrt's of 
these or tht‘ older nn'ks. M. romel does not recognise any dis 
timdion of age founded on l*aheont(»lugical t^videiu’c la twi’en tiu-se 
different last mentioned deposits. 

'file grimier number of t/eurnt repreHi>nted in tliem are still found 
in Fniuee, ainl perhaps some <»f the ,N/»rra N. lliotso not now existing 
in the country arc sjh^rinojdiihtx, airhuups, iroitfr, rntefio, urvas, 

hjiVHif, r/mi<kti’\}s, autihqHK But c*\en of th(*sc many sjH)cieH are 

still to be found in Tairope. He ivniarksas singular that togctluo' with 
the elephant. ihiuiM cros, and hyama, which recall a warmer climate 
than that of France in the present day, occur numnots, lemiuiiigs, 
hears, and others now for the mt»st part inhabiting Alpine or colder 
elimates. And he <d)serves in expHtuallon of this, that the mohu-s 
of the herhivi>rous animals of this Fauna show marks of their Imving 
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laiigely fed upon coniferous plants^ leading to the opinion that this 
district in their time possessed a climate colder thun the actual one. 

This Fauna is in fact almost ideuticwd with tliat of the older 
sU{)erfieial alluvia or drift of the entire surfa(H^ of Kun»{>e. 

1 have ahmdj' shown that, in coin]Hiny with tliis last-mentioned 
group of Hjiceies now extinct, human mnains havt> la>en discovtu t il 
in file volcanic tuif of Le Fuy. 

M. Aymard, Vice-President of the A<*iMlemio Society of Puy, 
and a natunilist who has attentively studied i\u) tiwlogy and 
Paljeontolugv of the Haute Loirti, and possess^^s a very rich colh*e- 
tiou of its fossils, classes the iertiaiy formation of that district in the 
following manner : * — 

/ 1 . Lncrr /:)nriu \ — Variegated clays and marls of Ivc Puy, Hm- 
j hlaves, and Prioude. 

2 . I 'jfjhu' ' (JypscouH marls and clays of tho hasin of la* 

I ! Puy. 

5 d/e>fv/e\ —( ulcarcons marls —silicctajs lim(M<lom\ ami 

-- sand Ik‘( 1 s of thr Irasins f>f la; Pny and Priomlo, Sf, Piene 

Pvnac, Matliias n(;ar Fav-le froid, A<*. A'c. 

4 . — coinjm'heiKling threti succossive scries of Alluvial 
de}u>sits, all underlying th(‘ volcanic locks, viz. A. 
the inhuior sand beds <>f Vial('tt(\ Pich(*vie]. 'Panlhac, 
Laroehe near Vais, < 'oupet, A^e. P>. Int<u'nH*diatc allnvial 
lK?ds and stratihed lucecifis of Sainzclle, lUMir Pollgnae, Ac. 
(\ rpper alluvia and breccias, tuffs. Ac., of Si^lilhac, Polignac, 
Le ('ollet, Kstnaiilhas, St. Privat d'Allier, ( 'hilhac. Mon- 
tredon, Lnssac, Les Trois Pierres, (’(uwj near Ihivcs, Arc,. 

5 . Post-fteoCiUie or superficial alluvia and volcanic stratifiid 

hre(!oi}is, ossiferous fissures, detritus, Ac., of Denise, ( ’roix 
de-la- Pnille, Malpas near Aiguille, Ac. 

The orgiiiiic remains contained in thew divisions, according to 
M. A^unard, are as folh.ws : 

Xo- 1 . ~A few hcrba<'oouH plants, no truce i>f animals, excr-pt 
perhaps S 4 >me Luics of the I^ilajuthrnttm /*ramrr*m. 

* la a fwiiM-'jr by liiui IxjI'oto llu; l.Jtli l 

(Vmitnwisss^^f Komo® at i. i». Jt-S. 


S<r<* tllfi \in\n>xt, vol. 
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No. 2. — Two HpceioH of mammalia, viz., Palceothermn ^ubgradk^ 
Aym„ aad Monacrum Vdauuarn^ Aym., the eggn of some large aquatic 
bird, impressiona of small fish, otic crusPicean Elesilphus linmm, 
and a few fjcsUwat(;r mollusks, lymnei, paludiiia^, plaiiorbcs, and 
c y clad OH. 

No. 3 is much richer in fossils, a single bed at Ihmzxm near 
Ijc Puy conlaiiiing the greater part- i»f the following list of 
n<‘W Kpe<‘i<‘S all uau>e<l by himself, //cvrctu’cra .*•- Tetraeus Nanus. 
Canuvtini : — (’vikkIou Vt launus, C. Pahistris, Klo(‘iou l^Iartridcs. 
Itaienfta ;^Theridomys Atjuatilis and T. Jourdani, Myoterimu 
Minutiim, M. AnieicnHc, Decticus Anti<jiius, Elomys IViscus. 
/Va7o/(4'ra^s .■ l{onz(»tlierinm Vedaunum, Ih Cuvit'rii, Paheotherium 
(icrvaisii, Pah)]>lolhcritun Ovinum, Ivntelodoii Magnus, E. ihmzoni, 
PiiUhriodou IdatorvuehiiH, 11. Leptorynehus, II. V’chiunus, Zooligus 
Picteti, ( odomiN Communis, (i. Minor, Puheun Riparium, Lathonus 
X'alh'Usis. /inini/Kfnf.s ( )rolhi‘rium I/igeris. : — Ilyjeno- 

don Lcjitorynchus of Caizer. />>/W>7y>4/,s‘ Pc rathe riiun Elcgans. P. 
(’)assiim, P. .Miniitnm. t )f Ilird.s he re<'ognises tlc' 7-cmains of tT) 
sp<*cies not Well determined as yet, (diielly a(piatic. such as cranes, 
tlamingoes, plovers, gulls, with s(nne of tlu'. ordi'r of Jurptars. 

< )f h'cplilcs several ('he)ouia, Chersitt's, Klodites, aiul ]u‘rha]ts 
Potamites; seM-r.d large and small Silurians, and more than <.»ne 
Piutracian. ( )f Pish one <*nly sju-cies, small Imt very numerous, 
Paehystelus (iiegatus. Aym. Of Insects, 2 species (d Coleoptcra, 
and si'voial belonging to marslefna|uejiting geneni. Two species of 
Crustacea. Klosilpbu^ Limosus and Cypris Palm; s<‘veral Pulustrine 
nndlusks, of tb«‘ getjera Pyiuneus. PLim*rbis, Helix, (’yelas, Ac.: 
hdusoriu, anvl numerous impressions of the leavtas of dieotyh donons 
and legtimimms plants, Cum])tonia, and (’hara ( Gyrognuitesy 

There appears t>n examimiti<ui (d these eatah>gues scarcely stifH* 
(dent Paheontologieal ground for the triple division ol the lueustrine 
formation which M. Aymanl suggests: and it would seem more* 
rvjistuuibh^ to refer tlu‘ whole to a single ptu iod — the Lower Miocene, 
as is done by M. Pound and Sir Charles Lyeib 

Again. M. AymardV diviNion of hi,*^ 4lh class into three .scries 
seems an lajually ttnitceess^Tiy camiplicatiun. It (‘orresponds to the 
l‘ii<H7cne or ohb^r Alluvia of Pumol and IacII. M. Aymanl’s 
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ol>?^TvatioiiK on tlie charaotor of ita orgatii(‘ remains are valuable 
from his intimate acquainhtnee willi the hiealitios. Tliey are nil 
what he ealls sub-voleanie, that is, oontemporaneous with lie* vul 
eauic produets of the district, j*;onemlly int(*rst ratified wiili tlu‘ 
hisaltie plateaux, or tluur uruh*rlyin»*; tutfs and breeeius, A eone 
pl(‘te Vueak sepanit(‘s th(‘ Faheontelojiy ef these Fliueene alluvia 
from that of the Inieustrine strata already described. Th<‘y e»>nlain 
sw areely any <»f the ij;oiu*ra, and sfu’vtrs, hillnufo found 

in any part <»f tiie hestmientiiun'*! forniation. And it is not nnren 
Hoiuible t<j nder this gn-at ehange to tlie oeenrrenee in <h(' interval 
nf the earlier voleanie convulsions, and tlu' tnuiseipienl drainage 
and partial exeav atitui of tlu' laenstrine beds. New raiavs of beings 
liad snecei*d(‘d to lhos(> in exisf^'inn^ during the liUeiistrine ]>eriod, 
and many of tlnuii continued to inhabit the distiiel ( ven after the 
extinction of the most recent vob/amis. 'Flu' I‘'Iorii ot‘ the vatlcauie 
period is re]‘res<'nt(Ml chietly by inipressii>ns of leavi s and fruit 
Indongiiig to tna‘s still gnoving in the lu'ighbourleuul. d'he same 
may be said (*f its Fauna, s<i far as respei’ts Mollnsks, Insects, and 
flatraeians. 'flu' Mammalia ahun* (exhibit a very dt-eided ditleo-nce 
from tlcise of tlio presi nt age. It eontaiiis at least tliii'e speeicK 
«>l mastodons,* a ma<'hairoduH, a ta]ur, hyauias, a rhinoceros. 
plmnts, hi[»j»oj)otanius, besidi's si Veral extinct KjK‘ei<‘s of ( 'anis, 
< N rviis, Antilujie, Bus. lj((uus, and Sus. 

,M.. Aymard’s Mh class, tlie Fost-plioeene superticial nlliiviu, 
tjssiferou.s lissures, ttc., agrci^s with tlie parallel division of M. 
Foiiieh Its Fauna is (diaraeterisisl by the lirsl apjiearanee (»f the 
Bear, and some siimll extiiK't s]H>eies of (’ervus, and alsit comprises 
some extinct sja^cies of elephant, rhiiiocc'ros, horses, and eervim, 
identical with those oecuiTing in tlie earlier Hcnes. Man likewise 
(as we have seen) ajqiears to liave ]>een an in habit uni of this dis* 
triet befon* live emnpleK? huanination of this last voleanie perital. 


* Oa«‘ feund at VialotW., Mastudon Velltivus, Ayui., in om' tiai'd (Uaij 

tilt? M- iivgiuiteurt of (aivicr. 



Tj\hle of heights 


IN THF 

VOLC’ANK^ DISTIJHT OF <1'L\TKAL FUANCK. 


• Nf.n. 'riic jjn Jitcr iiuiuIh i u( tliCHc lu uhfs a!** from ^Ranunurh 

NtvtVmti ht JUtt tmdn^fnt Mniiliy Ihn <( J)ohi( tlio n*m.im«kr .nt 
<lt‘nvo(l fiumartuloH in tho Jovnml f/fs !>} M (’(>rdi(r, <Src , and horn 

thn vvujk o{ M. licrtraml lUmx 


l*ny do SiiH'V, Munts Duie 
IMoiiih (in ( untal 
lii Vli /( n, ILuiti I (UK 
( 'ol d( < ilu ( , ( inl il 
Ia M uit 1 (i/( t« 

I i l*iu Miu 1 ( lilt i! 

I*H til hUt f 1 illtl , I lUtV 

1a f’n\ A )i ! m, ( uii d 

1‘nN (ii IS, n (»t lUtlis, Monts IKui 

l‘ii> di Donii 

( V<u\ Monind 1*1 lU lu 

Siutne ot tlm^ Iauk lTanf( Liik 

LsiabKs, Mllaiin, lliuitt Lom 

Hoad tioni ia l*n\ topKiilt Hi s, |{ luK Loiu 

f*u\ di liisiiiamp, Monts l>onu 

iMit l’u\ lU l>onM, M uitH f)(>ini 

l’n\ dot'onu, Monts IVnnt 

Pn> lie r.tnou, Monts Ihuiio 

l*uy <le Monts I >0101 

Tny dn JVtil Snidut, Monts !>oino 

Pti} do IauicJuuIk to, Moutys Ihniu 

f*nv do liyis Solas, Monts lK»nu 

I.af Pa\on, Mt»nts iVin 

Tun do Mont*clmr, Monts IVmu 

I’uy <U' Chopmo, Monts IKtiuo 


'1 r t< h> t‘ 

Humotnl 

1 up fi < t 

UtrtiVI 
till 'm.h 

t.JlT 

( ImKstoin 

,, 

tit HM, 

< iinksioiu 

< ni f/if > 

5820 

t linkMli.no 

,, 

rriTi 

Mu i-sl do 

,, 

0 'id "> 

< iinkstoni 


olH 

t ir initi 

JidltHHul 

olOi) 

( 'hnkstoiK 


0228 

! nu h\ 1< 

,, 

'it^t) 

1 1 ii li\ t< 

,, 

1^12 

Hasa It 

,, 

470 i 

( linkstoiu 

]i Hu f/.» 

4'>‘) 1 

(iiumtt 

,, 

1 1 iC> 

iUsalt on ^rauiti 


12t>i 

Soom* 

Htunuuti 

U*Wi 

Storia 

,, 

41s7 

N 01 la 

,, 

417d 

S(on » 


4012 

'1 rat li \ tt 


d’t02 

N^n/o 


dJthd 

SiMrta 

, 

vr,u 

^tol no 


d0’>0 

Bis.dl 


doi { 

N.or»E 

, 


'i’nw h\ to 


doio 



Appkxjhx. 


TABLE OF UEHOnX 




HUR. 

lh*“ 


Fiiy <io Jtune, MontH Domo Scoria* .. Jiaiwmd 

IVy-Vtniy, Haute IxMro, near Moutltounet Seoriai .. ./?* liovx 

Montagiie <le ikir, llaiite Laire .. .. Stviria* .. .. „ .‘iSlt* 

(irand Sareraii, MjMit.'s IKuue 'rrachyte .. .. fitittumd aHH* 

Buy cles tl<ui less, Monts Ouine Sciuiie .. .. ,, UTtMJ 

Pa V lies Mont^v, Monts Dome .. Seoria* .. 

'PtHo lit* la St*rre, Monts Doino . .. Ikisalt o!i ^^ranite ,, lOtil 

l*n\ <le Ciaurat, ^ionts Dome .. .. on Li^ranite iloTl* 

Buy «lo Manson, Monts Dome Basiill t>n jj;rauilo ,, ik'llU 

Buy tie St. Santloux, Monts Dome .. Basalt <jn ■^ranitt* „ L‘,Slii 

Buy (lirou, Moiits Dome Basalt on fresh- ‘JTU'J 

water inuriy 

limestone. 

Buy Biirnere, Monts Dome iiasalt on fn sh- ,, -7St> 

water marly 

limeNi'ine, 

(ireines, \illaety M<'nts 1 >ome tJrunite .. ,, 

1 1 niv<>iioir(\ Monts D<')ine Seori.e .. .. ,. 

Bnnlelles, Mont-S Dojiit! Basalt oti granite .. U.'lj.'l 

( oles <le ( ierifjunt, Monts Dome .. .. Basalt on iVesh- 

water imirly 

limestone. 

Buy tie Dallet, near Bont dn ('liat(‘aiJ .. B»asnlt on fn-sh ■ ,, -OoT 


wakT marly 
ljmeHt4Mi(\ 

'riireshohl tT Hotel de Ville at la* l*nv 7/. /i*otn 171(» 


I'ujMh' Brutiel, laniiie;ne (‘ale jx‘}H.'rino .. ,, I f.'IO 

Bhirmont, Blaet* tie datnh-, Buy dc Done* ,, BJHd 

lawel of the Allier at Bont do Djatean ,, jttlM; 
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M A P S A X I) K X (1 H A \ S 

IIJl’STKA’nVK Ol’ 'HUS MKMOli:. 


M A P s. 

No, 1. 

“'riir Voi/ ANi<' J)isruiri (M i'l.MKM, Fi:\\ri;." 

1l)(’ ^rralrr j»ait ol’lhr |)rin»ary |>latform, aiid miilain- 
cl(‘part fiinil.s Pnji <!>■ Loirr, Li>ir>\ f'unttiU 

and ]»art.s uf tlio dr/'y/'oa, ^ and Alhar, 

'riio ureas <)r<'ii]<ied )>y the voh'anic produej.', are disl inji;ni>hed in 
(•(♦lours, a^ well a.s llm.se of the priiieipal erystalline an<l sodi- 
HK^ntary thriual ions, and thi* several e«»al~]>asiiis 'I'his map is 
copied Ini' the iiinst ]wi,t1 li'oni (he ‘t'arte ( ie<>;j;raphi<{ne de la Prance,' 
omittirr;:’ the >aji>di\ isions, which wmild have heeti too eoiu]>]icuted 
h>r the scale eni]ih»Ye(l. 


No, 2. 

Tiif l\lo.\ r.s IV.Mi am* Paiu ‘U, rnr Ium A(;N r,.’’ 

Pxhihiting the chain (if ]»nys rising (Vem tlu* prontie platfonn 
which separates the Allier and Sioule. Tlu' extent of stirfueo 
covered hv the vohatuie cones and tlieir lava-eiirrents is iiHlicat(Hi 
hv colours, a>i well as the limits of the piimary and freshwater 
formations, and (he more ancuait hasultie currents which have 
liv^wi'd fnaa the I^lont iKue in that direction. 
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Platk 1. 

raiiorauiir View of tbo Knvirons of (’lernioiit, taken from lh(» 
Mimmit 'jf tlie Tny (*iron, a eonieal p<‘ak of a'nlnmnar lijusalt, nUmt 
fniir mili's .south of that town, 'riu* ehiiin of |mys <»f tht' Munis 
Jloiue is seen to the west, with the ihiy do in tJie ('ontre, 

ri.sin}X fK'Ui the siiiface <»f the j^nmitie ]»latfurm. 'I'u tlie iiurtli lies 
the )»;usiii uf t ’]i‘nn<»nt , t'aten out of the fresliwater fcn'ination, ami 
o\erlooked by the primary t‘searpment. on tlu^ edji^e of wlii(*l> rises 
tin* recent voleaiiie rone of (iinvt'iieire. He\<.nd ('leruiont an- seen 
the basaltic platforms of Lest ’dies and < 'hanturpies ; in front, a 
basnitie peak crowmsl by the Castle of Montro^non. Ka^s^^vanls, 
and uIm»v(* the village of Opine, rise the I’uy dv Jussaf atid the 
piateaii of < iei'^'ovia, bolli in all joobabilily oina* (Mmtinnous with 
the l»asdt <»f (iiroii. '['«» the s(tnth is se«-n in ils whole extent tln^ 
iKusaltie ]>latfona of l^a Serre, j>artly resting on gr.aiiite, parily on 
llie fre^h\vater marls, and tenninating ;d the village of la* ('rest, 
lb ynd it rise tin* traehytie In iglils of the Mont Ihire, and its 
hasaitie embranehmeiits ; with tin* insulate d l>asa!ti(‘ plal«*an\ or 
]M%‘iks »'f St. .Srindoux. St. Satnniin, Coian. Monton, 

'riir hoj izon is (closed by the* nnnintains of the, department, (»f the 
[finite Loire. Immedi.itely beh'W thest^ di^tan^ In ights the. valley 
of the Allier sippears mirroweil by tin* (piantity <»f l)asall w hieh has 
tl<jw«*d in that direetion from tht> vicinity of the Mont Don*. Ib'ymnl 
tlie river riHes an insuhited group of Jiills capped by basidi and 
chii*tly coiiijiosetl of fj'eshwiiter limestone, but piHtly of granitt* and 
si'eoinhtrv Haiidstone, 'I'liev are oalhsi lln.^ I’nvs de Millefleur, 
*St. Homain, Mauriac, Dalhd* t%c. At the foot of this range flow's 
tin* Allii*r, and imniediafely enters the wider (*vpanse of the idinagm* 
d’Aiiv('rgne, which, iHunnled only ejistwards by tlie distant granite 
range id’ the Foivz, stretches to ihcj Imrizon on the iiorth-ea**! id’ 
the station, llie cone of < iraveni^ire. and the lava-eurn,*r)t bursting 
from its side an<l spreading thence over a lai'ge i»f the 

lower jihiiii, are remarkahh* i»bjects to tin* nfU'th the spei'tator. 
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1*LATK II. 

DiKtxint View of the (Tain of I\\8, or Monts Dome, taken from a 
remnant (»f buHalt crownini^; the wcateni ]>ank of tlie Sionle. a shoiT 
distaiiee Ixdow Pont (liband. Nearly all the cones are visible ; the 
most eonsj>ieuou.s an; those of Louehadien' and C’oine. The lava- 
streams j>()nnid forth by these two vents may be seen spreading in 
broad hh(!ets fnmi th(^ base of the (Mnu^s over a wide extent (»f the 
granitic plathjnn, and uniting immediately above the (’astlc of 
Pont (libaud to )Mnir over the banks of the valley of the Sionle in a 
spreading sluict, which is, however, })artly hidden by forest and 
niuhn-wood. 'That pait of tVie lava-eiirrent which oemipies the 
former bed (»f the Siou](.‘ is, on the contrary, still bare and rugged, 
its surface appearing like a series of heaps of lousi; basaltic blocks, 
lletwi'cm this and the' granitic, clitfs to the I'ight, the rivei' diishes 
and fbaius throiigli the narrow channel it has excavated by nmh'r- 
mining tbe gianite. At the angle immediately bem ath tlie s}»e(tatt>r 
tlu^ basali exhibits a rcgnlarly <*olnmnar sti ncture. 

In the distance the right is the outlim- of the (vntral trachytic 
eminences and plateanx of the Mmit I tore, from amongst which the 
Siuitlo lakes its rise. 


Platf. III. 

Tj-ansversal View of the Nojihorn (1iain of Pnys, from the 
Summit of tin' Pny Thopine, The cone of La (Joutto. whit'h half 
encircles the Puy Phopine, forms the foix'gnmiuL d’he Puydt' (Vane 
and the commoncciuent of its lavannirront are seen to the extreme 
right. The Pays do I Pane, (’liersou, Suehets, Piiriou, with the 
heginning of its lava-stream, Ac., in the front ; and tlie gionp of 
Les Louies ami the Sjircouis, witli the Puy Phaumont, on the left. 
'Pho Mont Dore and the mountains i>f the Forez and Haute Loire, 
skirt the horizon to the right and left. The observer hK>ks due 
south. 
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i‘l.ATK IV. 

I^atvrul Aiew of tho Noiiljoni (’luiin t>f Piiys from tlio oawt. takon 
brtwoon Volvic and ( ’haiinat. d'ho cone and crater of Nu^rn- are 
(»l»scrvablc on the rigid : a enrreuf of (ava a|»})ear8 ntill to boil over 
on two of it>J sidcH ; jifter encircling a kiKjll of granite it enters the 
valley of Volvic, wliicli it threads in its (amrse towards the plain of 
the Liinagne. immediately to the left of the Eny Nngere is the 
wooded groii}) of cones called the Ihiys <le .lnni(*s, la (bcpiille, and 
LeiT'onne ; from the foot of whi<-h a slu'ct of lava overspreads 
the surface of tin* granite ]>latfonu, and, entm'ing a narrow gurgi' 
betwetm the point of view and the l*ny ( ’hannat mi ll|e left, iinds 
its way into the l<*w plain tlir* Liinagne, whieh if has fk>oded to 
a (Mtnsiderablo extent. (See tbe. Map of the Monts Dome, and p. 
77 et se(|.) The figure of the Fuy dn ( riand San^oni as seen from 
this ]>oint is very i(‘markabh'. It is one mass of j»orons ami t^arthy 
trachyte, and rises betwiM'ji and in elos(' < entaet with tvo regular 
eoi)t‘s (jf scojiie, the F(‘tit Sareoni and d<'s (ronles. d'lje I’uy 
tds jone is (ths<.rvable in the mi<ldle oftla* sketeh. a stiangc iimss 
of iM( k, half granite, half tiaehyti*. n-sting upon hasall, and rising 
mil of the (‘later of I he l’n\ de la tbaitte. 


ih ATi; V. 

'rraiisv(’rsal View of the Sontlo rn Chain c»f I’liys, taken from the 
Summit of the Fnv de la Ihxlde. In the mid'lle appear tin* hroken 
down eraters of Clianmont, lats Solas, and La Vaeho ; from the 
bottom of eardi a lava-enirtmt is seen to iKsne. Iliost^ of the two 
last cemcB dt'seend together to the <‘asl. jiassing behind the I’ny 
Chaninont, and have fi»rmod the lake of Aidat by daminiTig np a 
river ealled L(* V<‘\Te, w hich flow\s from the Mont Jlore. Uelow the 
lake this lava <*oiitinues to (K‘enpy the narr(»w channel of the river, 
exeavated thr<mgh granite as far as tlie village of 'lulande,a diKtance 
of fifteen miles. ( Sh* the Map.) 

1 Joy 011(1 tlie lake are seen the basaltic* platform of La Serro, twid 
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the Cantlo of MoiitmLni, Imilf upon an inKulatcMl peak uf Lanalt, 
onee eontinuouH with the fonuer. To the right are the Ptiys 
( ;ombe*graK8(^ La Taup(*, MontgAS iNuireliaret, Minitjiigliat, and 
Monehal. At the foot of tlie lant ntuuds the farm of M. /a Cumie dc 
*¥e///asw, author of ‘ Essai Mir les AL cleans d’AiiV(Tgne/ who esta- 
blinhed liirnsetf in the inidHt of this voleani** desert, and sneceeded 
in luining its arid plain of seoibe into productive corn-land; for, 
not witlistaraling the great elevation of the K}>ot, it is cnmipletely 
Hheltcred by the eiunrcling range <»f \at]canic cotu‘s, and tla* feitility 
of the K(tll is UTKpiestionable. Hero la? died in 1^40, and liere was 
buried ; the infhienee (•f thc‘ desuiis. whose inti ignes he unmasked 
in his admirable })olili(‘al writings, liaving prevented his interment 
in any consecrated burial-ground. 


ITatk VI. 

Valiev of Villar, and Plateau <h' Pnidelle on tie- summit (»f the 
grani(<' shtpe to llu' left. lU’htw a L’oman pav^d i**iel i^ IiummI on 
tlu' (‘omparat ively K'ceiit hn a mnenl of Parit»n. 'I'lie ravine to tlie 
right has bi'en exeavated sinee (he tlow t>f tliis lava (Inoiigh the 
granite- bank to the right. 


Plati: VII. 

'I'his gejH'ral sketch of the on t I tore is takim from the foot (T 
the Pnv tiros, whence a ]»ir<Ps-eye view is obtained of the Valley of 
the iKirdogne, in whii'h lies the village of the Laths. At its np])er 
ext remit V is the deep circus winch apptaivs to have been tlie site of 
the chiervent of the volcano. The principal p<^akH which encircle 
this gorge are named in the refereneos. From those called the lioc 
de (hmij on the left, and Le Fliergue on the right, xvide platfonns 
of trachyte slope gnidually towards the observer, d’he first fonu 
the Plateaux de llin bise and de Langle ; they maj' he si^en in the 
sections aflbnled by the valley ol the Ikiths to rest n]x»n tufa, 
this agivin on a paralllll l>ed of elinkshme, and this on basalt wdlli 
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the iriterpositiun uf Ci^nglomonito. At tlw (W^ule dn Mont Dorn, 
iinmediiitnly above tlie Hatlis, this su]>eapositii»u is very evident. 
The Plateau do Higolet, on the other side of the valley, is simi- 
larly constituted, as may be seen in the valley of I. a Seie on 
its opposite side. Dy this it is separated from another (‘xtensive 
embranrhmcnt (‘onsisting of ropeut<‘d be*ls of trachyte, and forming 
the Plateau do Hozat, fnmi beiu‘ath whi<*h iKisalt en<ps out at (he 
Plaine do Phamabhiue, llie similarity iiJ height, sh>pe, and Ntiaa>- 
tore (tf the Plateaux do Langle and Pigolet leads to ihi‘ (v)iinlon iliat 
they Were one(3 continuous. Their st‘para(lon may haNe been 
elleeted by a local earth<|uukc\ and enlargtal by the erosion (d the 
river. d'he left of the held of vi(*w is occupied by a sm'ic s of 
swelling tracLytie (‘iiiiuenees, of which it is ditheult to (h^tcuinine 
whether they wen^ thrown up in tluur ])rescnt irregular and rounde<l 
bu'Uis, like the tifudiylic; puys of the Monts IV-mc. or prodm't‘d by 
the niie<|ual weathering of a massive immnioek. Husalt a]»}u'ars to 
crop ont also from bcmiatb tln'se traebytes on tlu'. nnrtlM*iis1 side; 
but frnin the quantity of d‘'d)ris of traebsti' aecuiunlated aloiig tie* 
lines of junction, it is diflicnli. tt» fnei any jiositive faet (A sniMO- 
position. 'Idle Puys d<^ J.ouc ire and 'Piicmloi / ai, at the (Mieme left, 
are of very slaty trachyte ( cPnikstom.'j, a \aiiety vvldeh jOedomi-' 
nates in that di I’fe.t i( in. 


Pl.ATi: VIII. 

Vi( 'W towiirds the north, from near the Puy tiros, hMckitcg down 
one (d the tributary valleys of the Sioule. towards b’oehefort. 'flm 
roeks Sanadoiiv and 'Puilien^ (ilinkstcjhej stand ca.nspleUoiiH oti 
either side, and the Puy <le Loucin* on tie* eaxtreone right. 


Platk IX. 

A View of the Valley of (’harnbon, one of tin* prineipal exeava- 
tions which intersect the Mont l)orc. It ha^^ its some* in tho centre^ 
(T the grt>u|>, and is directed in a straight line awards the 
Tlio deep gorge called ( 'ha udefcnir, which fonuK its upjH r exMemity, 
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probably one of tluj lant (central craters of the volcano, is bounded 
by pei’pondiciilar and degraded cliffs of traebyte, offering three or 
four varieties, KUpeq>OHed to one another in in'cgular Ix^ds with 
^ intejTcning layerH of tufa, the wlioh^ peiK^trated by dykes of 
traidiytie ruck. At no great distance from the central heights 
thick beds of basalt ovei'li(‘ first the trachyte, aftcj wards the funda- 
ineiital granit(5, and, spreading far and wide into extensive plateaux, 
dcHceml towards tln^ main valh^y of the Allier with a gradual slope, 
which is, however, hr(»ken cm some points by subserpient excava- 
tions, on others, to all appearances, hy ]»arti;il <devati()ns, oceasioned 
perhaps by some (»f the, convulsive throes of the vol<'an(e These 
sheets nf basalt are ataamipanied thriuighniit tladr whole (?xtent 
hy lrn‘gidar deposits of voh^anic, CMUigloinerate, vaiying from a 
coarse basaltic brta'cia to a fine purtiiceons t\ifa. The (’<a»glo' 
incratcs gcm-rally sn])port or alti rnatc xvith th(‘ basalt, particularly 
towards th(' loW('r part of the valley, whi're the granite is entirely 
t‘onccalcd by tlu‘ accnmulati'd volcauh’ ]ut*du('ts. d’hc chief in- 
tt'rest of this vi(‘W lies iti the nM-ent volcanic vent of 'Tartand, 
which has t'Xplodcd in th(‘ middle of the valley, and hy tlii' (plant ity 
of matt('r it t'jt'efed dammed up lh(‘ livin’ so as to form the l.ake 
of t ’hamhoii, whiel'i is (^asily Siam to havi' extinuhal originally up 
to tlu' enliania' iT the \';dh'*(' de < ’handofonr, but whirli has binm 
loweri'd hy tho wearing away of its oannl of discharge. Imimali' 
ately !<> th(' h'ft of iln' cone of 4’artand may be perceived the 
eianmciicciucnt of its lava stream, which emitinues to occupy the 
formt'V bod of lie' river for a distance of thirti'cn mil^s, Further to 
tlu' l(*ft rises tin* niin(*d tdiat<‘au de Munil, onc(‘ a very strong 
fortress ludonging the family of d’Fstaing. 


Ib.ATK X, 

Montagm' de Eonm vic. a eoloRsid (duster of eolumnar l>asalt, 
above tlie town of Murat (t’antald. A d(da( bed s<‘gment frmu the 
n^|K‘ated euiTents of basalt which have flowed fnun tin* eentrul 
heights, and are Si'cii iK'himl in elitf mnges. 
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Pl.ATE XL 

Panoramic Sketch of the Basin of Lc Pny aiul the Mont Mo?i n. 
taktm from the ^lont cPOurs near that town (Haute Lt^iiv). 

TLe view from this point is exceedingly instnu'tive. emlaacing 
all the principal features of an interesting and singular (‘onntrv. 
The Mont d'Ours is a donhle volcanic cone of na»ent formation, 
although its craters have disappeared. Tin' eni])tiimK hy whiidi it 
was ])rodnced hurst through a vast Le<l of volcanic hreeeia and 
hasalt, which is still visilih* at the village of Ours, and forms a 
succession of rocky terraces fiom thence towards Le Puy. It rises 
m ar the eastern limit of the freshwat<^'r fonnation, tin* remains «>r 
wliieh are seen on everv’ side, nesting against tin* ]>rimifivt‘ margin 
of the cavity in wliicli it was dc])osited. To the sonih-east aic MM*n 
the higlu'st summits (T the Mt^zeii : and from thence t«» tlie m»rt!i 
the horizon is hounded hy a chain i»f rocky eminenei's, tla* niins of 
an (‘liormous cniTent of clinkstone, which that volcano has ]»onicd 
h>rth towards the iu»rtU. (See p. 157.) d'he last of Hast' rocks, 
('ailed Miaunr, and aiiollier not seen in tln^ drawing, m'ar tlje toun 
of lioehe eii licgnier, l ise fiom a ]»a.se of granite <m the //o///' /* side 
of the laaiie : tlic current appearing to ha'\(' <t< <*n]t}ed th<' thjjjjer 
hed of that river to sonu‘ distance, and !«» have foH’(‘d it to ( xeavate 
a fresh one through tin' whole mass of phoitol itfe 'Plu* Imsaltle 
curicnts of the ^Iczen, which, acctanjumicd hv prodlgitais ( luvial 
acammulations of hreecifonn conglomerate', overwhelmed the wlatle 
surface- of the freshwater f <rmati<jin, ar<‘ (d»scMahIo in all dii'e<r(ions ; 
and it is evident, from their Ixdng fotind on Loth sides of the [yoire. 
that this river’s actual hed was not yet forimsl at llur a-ra of tlanr 
descent. I’he channel hy whicli the Loire now issues frran the basin 
of Le Pny may be (Miserved ia have h(>en jaerced entindy through 
granite, although at the very edge of tin ^ calcareous for?jiati(m ; a 
remarkable fact, s<i*eming to shtnv that even tiic s*iftest niarls under 
a j>roU"cting cover of basalt resist meteoric erosi(in far more (*ll(‘etii 
ally than gmnite itself. 

It was hy the (‘xcavaiion of tltis narrciw, deef>, and tort nous gorge, 
that the waters dammed l>ack in the basin of Le Ihty could onl\ Ik- 

It 
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discharged. As the cViannel gradually deejKincd, the Talleys that 
now intersect its tertiary and volcanic foiinatioris were prugiessively 
formed. Tliai this was eft'eeted hy degrt'es, and not hy any sudden 
debacle, is ju’oved, Ist, Hy the undisturlK.*d state of the cones of 
scoihe. 2ndly, Hy tlie great variety of levels at wliich the basaltic 
lava-b(*ds occur: they appear, in fact, as in the valley of the* 
Limagne, to b<.* the more recent the lower the level they occupy, 
thus marking the successive steps of the process of r^xcavation. 
(SiHi p. 180.) It is, howev(‘r, possibh^ that some cleft broken 
through the graniti(! barritu* by subterranean ex]>an.sion may Inive 
assisti'd the discharge of the lake in that jjarticuhir direction. 

'I'lu' j)rosj)ect to the W(?Kt is e<jually int('n‘sting. The lioriztm on 
that side is limited by the vast (;hain of volcanic cones, which, com- 
mencing at the foot of the juimitive Inughts of La Chaise-Dieu, 
rea(!heH uninbirniptedly to Pra<lelles. The lava-streams ]>roduced 
by thes^^ eruptions have d(‘luged an extensive and nearly level }dain, 
stn‘iching from th(‘ fsit of the range to Le Puv. This is intersected 
by tln^ ciianncls of various torrents, and maybe seen to consist ol 
rej)eate<l curnuits of basalt, resting on the freshwater limest(»ne. A 
few insulatod (mih's are scattmiMl over the ]»lain, and sonu' occur at 
a camsich'iablc distaime tVom the liiu' upon which tlie giaaitcr number 
of oru[)tions havi* broktj forth. That near 11 k‘ village (T t 'hasjunhuc, 
on tin* slojH' of a massive granitic emhram hment rising from the 
ri\’er Suneau*, is remarkable for its eh^vatial ]>osition. It has ap]>a- 
rently furnished tin' lava-current of the Idateau d<^ P\iy, which, 
liowever, is now separated from it hy the dt'ep g<‘rge hy whieli the 
Snmene joins tln^ Loin*. Tlie large com* d' Har, near Alegre, which 
still presents a very peH(‘ct cra,ter, and those of St. (ieneys and 
('oiirun, are (‘onspicuous in the distunci* ; as well as thost? in the 
opposite direi'tiou whicli rise from the Forest of Hreysst*, near 
Fivzailles, on the westt’rn slope of the Mezen. 

The valh\v of the river H(>rne. from whi(‘h rises the town c»f Le 
Huy, the ca{>ital of tin* department <»f the Haute Loire, is not the 
least interesting part of the view. Its numerous feeders, which 
unite near the reinarkuhle insidated and regidarly eolnmnar rock 
called “ The Organ ot Kxpailly,” have each their channel cut 
tlinuigh a system (T Iwisjiltie heds. g(*nerally eolumniform, often 
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ilonl>k% with u Wd of conglomerate or alluvial matter interi»oKHl, 
and rchting on the freshwater limestone strata. Tin' great masH of 
Volcanic breieia called the Kocher (Nnueille is sia'U rking ahov<' 
Le Fny, its well its the spiry pinnacle of St. Michrl, formed of the 
same siiljstanee, and standing np in the michlle of iht^ town. A 
siinihir mass rises from the tiiwn <*f IVilignac, us seen al>ovi', at it 
distance of ahont four miles. 'Fhese rocks were favuurahit' sites, 
of course, for ('hateaux-forts in the .*/</ times of nijiine ami 

hutehery ; and most of the towns of the central provinces of France 
were huilt under the proteetion of some such fortress. 

'Iliere iire perhiips few spots on the globe which oiler a mou^ 
extraordinary prosju'ct than this, d’o tin' eye of ji gt'ologist it is 
su})erlativ('ly inter«stlng, exhihiting in one view a vjist theatre (d‘ 
Mih^anic formation, eontiiiuing igneous products of various nature, 
belonging to dillerent epoelis, and exhibited under ii grejil diversity 
of aspect. 


ITatk Xll. 

View of the I']xtn‘initi(‘h of tin* sonth western hifenil Kmlaaiieh- 
ments from the I>}isahi<' Fhatform of the t'oiron, Jis seen Irom tlie 
neighhoui hood of St, Jean le Noir, OJi the roa<l from \ illem iiv'' de 
B(*rg to V iviers ( Ai th i lmj. 


JT.ati: XI II. 

Voli'finie Fone Jind t 'nrrent of Jaujae (Ardeehe). J’he cone rist's 
from the middh* of a trough-shaped Viilley, oeeupied by ;t coal* 
furmsitioii, and boundcal on (dtlier side, by ranges of granit** and 
gmdss. A lava-current may )m: seen b» jUfU'crM.! fnmi a breat h in 
the (dreuit of the crater, and descend info the valley of the Aligtion, 
which it unci? tilled to a considerable d«']ith and widtlo The ( x- 
cavation since efftu'ted by the river has exposed a mural range of 
columnar basalt about 10<» feet high, and extending nnintt miptedly 
into the further valley of the Ardeehe, and even some distance down 
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KXiM.ANATlON nF THF Fl.A^rFS. 
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Plath XV. 

La r»»upo d'Ayzac, a vukiiinic ci»ne wiih ti yitv ju rlrot vni1vi\ 
iirjir Autraiicurs (Ardrclif). The on tlio l>ppu^ito hide 

«<(' tlio hill is nut Htaai in tho drawing. 

A la\a-cum‘nt dosconding from it lias luam out through hy tho 
ilvor N'olant, Its Hot tioii forms a vortical rock, ixliihiting three 
apparently distini’t ranges of i'eluiniis. llmse of tin- lowm- story ari» 
very regular. 'I'he basalt rests on either sid(? against the granitic 
cheeks of the valley Avhose l.K»ttom it occupied. 'This drawing v^ as 
taken from the outskirt.s of the village of AntraigiH's, and from the 
foot of a remarkably isolatt-d rock of c-olumnar basalt, lying ]necis4‘ly 
ill the sam(‘ level W'lth those seen <»n the opj^osite side of tin- river, 
with wliieh it was c-ertainly oin-e eontiinnaisly utnt<'d. Similai hut 
largt-r pattdies of the* same current of Inisiilt sire \ isihh- oj» many 
points down tin* valley of the \’olant for a dislain e of hmr or 15\«- 
miles, ]>artieularly in its eoneavo angles, d'he t'xeavation !«► \\hi( h 
their irisuhited positi<,mis owing suggestslhe same, relleetion as that 
seen in the pn-eeditig engraving of the valh.-y of Mt mt pf'/.al . f Set‘- 
p. r.y efMiiparing this drawing with that given hy I'aujas ol' 

the siiine cone, it will be s(‘en that in his dire<-tionH to his draughts- 
man he must hav<,' tnistcsl to inomory, and that a vory bad oia-. 
In-sides the complete dissimilarity of form, it is ahsobitely iin]>ossih]e 
to .noc the crater of L.a < 'oupe and the basaltic range of eobtmns 
abt»ve tin river, togoiher, from any one s[H»t. 


Pi.ATi: XVJ. 

St-etion.Hof the I’riinitive Plat fonn of Cent ml France from N.N.L. 
to S.S.\\ . and fr(*m ea.st to west. 
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EXPLANATION OF THE PLATE8. 


Appendix, 


Plate XVIL 

Fi(j. 1. (Jomposite SL‘ctioii8 or l*rofile8 of the principal Hills in the 
iininediate neigh honrliood of ( ’lermont, showing the vanons lieights 
at whieli e(»ntigu()ns IkmIs of basalt arc imw funiid in the basiij of 
the IdinagiH*, tending to ]>rove tlie gradual excavation of that 
valhjy. (See j). 202. ) 

/'/(/. 2. Seeti(»n of the Mont M<*z(Ui and ]>art of the Froshwater 
Formation of la; Puy (Itaut(^ Loire). 'riiis sectiun is taken from 
M, Ihirirand lioiix’s texeellcmt wojk on tin* Ihivirons of Le Puy. 
’'rhe map wliicdi also aeeoinpanies tliat vnlume will 1 k.‘ found veiy 
serviec able t<i gf^ologists wlio may wish to explore that interesting 
dlstii<*t tlnunsel ves. 

N. l». In both these sc^etions the vciiioal scale is of course greatly 
inagnili(!d fis comiiaicd with the liorizontal. 
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t ontpaitsl witli Mujit 115 , ll'I m. ; 
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117 n. : luxnn.-mf of iLs t hositct- 

tn'c.s, 15)**. 

Al:*Io. 15*0. 

Aitliit, l.iko of, 71, 5‘J, 1'*:;. 

A!*:;ut'|K’VM', 12. 

I’uy ([»« r, 126, 161. 117, loS. 

A*v. 15*6, 

A fix’, 14*1, ].'*(), 151. 

Al;^i^ iCaol . 1, 4. 

A!,'i'4‘'ar : ( ’on oZ'- i, 6. 

Alopv. im. 

Al ij.ni'01, t lu’, 1 5*' \ 1 5* 1 , 
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iciirc rtf »f« HouHft. r,'. 

Al{c-. l!nu*c>, 1, 

Aljo, 1 ],. , iM.;. 2) 2. 

Auiciica, ajoco'O' |iii('5!''t'i)c)ia .<( (he tr.»- 
ch'. tx- Volcano, ot. IJJ. TJ,: n, 

Atneth^ ,*s of !,.• \'.'n;c!>. 2. 

Aid. ... th.', M4 o. 

.\!) 2 lc, ri;U»'aii aU'l I’ov tic i\ 12’., l.ll. 

i'.J, 1 : 1 1. 

Xjitr.Tjiics. 24 :.. 

Anza, 14 ". 

AjK'hct. 14". 

AjcTinajcs, the, 1>'6, 

Anledic, 6, 4, '.fS, 1.74, laa. 162, 1*21, 

17:>, IH7, I""*. I"')', l6l, 1!)2, 15*4, 15*5. 
Arde^ (I'liy He iKtuic), 6, 14'», 

Aniiat, 77. 

Ailiris, I'^o. 1 0 >. 

“ Afkos*’,'* M. appHcntioii of 

the term, S, 

.\rvoni), traditional .**110 of (lie city of the, 
l*ol ruxl 0 . t, 

Ania Minor. anaio^V !rf>tween tJit* voleanh 

!Ook> (.f, aii.i those of tV-ntrai Fr.am**, 

21" u. 

AiiN'inn, .'5^, 1.7a, 1*12, 17*4, }H,7, H)2 ; 
dcM riptam ot the biiAaltn- <lyKe in it- 
VK'inity, 15*7», 15«6. 

.\uh>epin, 16<). 


HA-M-I. 

Auhioi't's, 1**8. 

^ Anl'iii { Aveyron ), 4. 

' Atihrae, < ’anloii d*. vtiltiiinif rt'^ion of the, 
! 172. 17.;. 

Anliere, IsT, 

Ainnoue. <');cnc de 1’, 7.7, ,78, 6l. 

Aurillae, 24, 2.', 1 12, 14H, 2*n> ; auriforoiis 
ori;,5in td’it.^ name of, 171 n. 

I .\utna ( Saout' et l.oin ), 4. 

; Anveran.at, 75*. 

AninnyJie, I, 2, 7, II, 2*1 *<., 2*^, 61, .'(2, 
i :i .14, .18, 4 5, 47, 7S, ilo, 72, 81, 5»ti 

! 1"", 1*15*, 17*1, 178 ji,, IHl, 15*8 ; numhei 

i ol' riiim-tl *• chdteaint-fo? (•' " (,m its ]te.*k>i, 

i aii'l ollimate fate of their lav* h's-: pos- 

; s.esf,orv, l(i 2 m 

Ativ^ iyitc, i.t 17tnr >i\ 165*. 

, \nve»^iie, jJm.ioi)*' ‘1’. 8* V 

. .\»i\<-tciie amt Eoi*'/, .surf;w** lievalion at 
j (aiit*sl ill the legions of, 1 ; vestiges of 

j depit'its <4 f)e.sii\vatet lake;. tlieiC, 2, 

i A V ev i ttf), 6, 1 , 7, 1 .72. 

; A V maid. ,M., 2 7, 1.7 a., 17.8, yiH; Ins 

.an a(i2<Miien(! of (hr fo,>*.si!*t, &e., of the 

Ihoiti J.oire <|j ,f ri< (, 225*"261, 

' Av/.a», la (7-ispe tf, 18*1, 15*6; heauty of ith 
().!(•! ;uid h.»j4<iltn lohimnis, 15*51, 15*4 

5 ll'iladon, I’ljy *1*', 1 516, 
llaitniert*, I'liy tic la, 44, 7.8, 82, 81. 

< Ikiiison, ray tlo, 87. 

’ Il.u', Monta^Jj*' de, 184 ; its Ix'iydit, 26.1, 

■ U.u'.ii pie, ha, *16, 

, Ikiilaer, Tuv de, 1.'.6, 
j llai htl, le 1»7 h', I 27. 

I'liv de, 88, 

• Harmet, I’nv <|e, *11, 

: IkiiMcr*', J’ny, 211 ; it* comjx.-ntion an*! 
i height, '2 16. 

, jErasalt id <’huin<‘/-i, corn jMtsd ion <tf th*', J*H ; 

' prrservati v*' ae*'!** y of tin- ‘d 

bivviltic pi'ism'v, J**'! 7*. ; oliv ine not in* 

; variahly H char.a* l* j of fta»-.iit, I6*i 

( H ; of the /dE-rnaf*' si/jtei 

! lion of tnohytr and f»a«alt. Ml n.; 

i favanirahle oeoH.si*>f» )t>r </h-.*'rrnt> tfic 

j i;n**’^*>** onyin of IciHait, 142 and h .\ 

t intorc‘stin2: < lv;irH{;t.ei of Ur- hasaUic 
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of the basaltic current of Gergovia, 204. 
Besace, Puy de, 88. 

Besse, Vallt*y of, l‘i4, 143. 

Beudant, M., remaiks on the views of, 
reUtive to the sujiei position of tiachyte, 
131 and 132 147, 

Beurdovi70, 144. 

Bczkis, 10(). 

Blivts, 178. 

Boon, 28 
IWnst ^liouv, 1 00 

Boin-buls ot Mont I’tuui, lotalitv oi 
tin 

Boio s iS ( I him 111 1 •OIK s 

BoniK \ K , Ml lit 1^111 <lt , 1 >0 

hoi IK , tin , 1 7 ) 1 77, 1 ^ 1 , 1 S 1 n 

h it ( \ n\ ill I'inni , 1, I I » 

hoiK Ik t I i! 1 III, H 

lUiuillit M , . * /I , > ) « , » , -17 

1 .1 111 1 Kill 1 1 

hoUl .^1 I 1 1 1 

h ittu 11 li , 1 ' 7 

hux it, IM 0 III ill , 1 L* 1 » 

BiHN‘'a 1 

hi iim I, M , 1 • ~17 

Bill 1 1 1 luitu III 1 1 111 s I mil 1 in. I ^<1 , 1 s2 

BiO'-lalv, M 4^ ii , 1.0 M , 1.2 u 

Uiiiigi'', iiituuil, liiinid 1\ UK ru'.itin 
''I » ingN 22 , .‘■in. li -an h I n Ip tvci tin 

Mil* 1 , I »4 u 
Uijoii, 144 

Ihiouih, 7, I i4. 1*^2, 211 

Bums i 1 I m /» ), 4 

Biom III, M , 1 o tj ^ 4fi n , 12(» n 

Bioiij^Mimt M , 8, 11 

Bi 1 iKsnii^ I u\ d**, ♦ 4 

hum»-Ut, 17 >, 


CAPUCIK, 

Bach M. Ton, 83, 48, 51, 96 igo « 
Building-Stone, quames of, 78 1‘28 
Burat, M., 35 n* 

Huron, Picde, 113. 

Burzet, volcano of, 186, 187, 192- fro- 
quency of olivine nodules in ite basaltic 
188 ; illustration of contractile force 
afforded by these nodules, %h. and n 
Idea suggested to the natives by the hori- 
zontal sections of basaltic columns, 1 88, 
189 ; form and dimensions of the 
columns, 189. 

Butte de Montpensier, 12. 


Cacadogne, 125, 126, 133. 

Caddis-fly. See Phryganea. 

Caesar. See Julius C'aisar. 

Oaissifere, La, 92. 

Calcareo-vokanic strata of the Linngne, 
components and chaiacteiistics ot th*, 
15-17. 

Calcareous pepenno, examples of, whu* 
found, 18-21 ; analogy between tljo% of 
the Limagne and of tlie \ imentm, 19 ^ 

beauty of that of Pont du (''h^tcau, 20 
Cdlcaiifeious spniigs of Auveignt, lo- 
calities of the, 21-23. 

CamaldoJj, 78. 

Cinaiylslcs, Sec Lancciote. 

(^ane, (Jiotta del, 8% 19 i 
Castai, b iS, 19, 48, 49, 114, 11 >, 12 4 
w, 127 w , lU n., 1 19, 140, J 44, 1 > >, 
1%, 107, 172, 175, 194, V)^i, JOO, 

' 209, ‘211 , ^estlges of d(posit‘> of 

fic^lniitd 1 ikfs in fin, 2, siiiulaiif\ 
of iHNliwifii f*iiinitn)ii t«) that of 
tin I iiua.,n( , 24, its Kk ihtv ind dis- 

tllUtlM ft itlDI , (llflltllltN cf ISCll- 

t innii„ it" tui.^iiml hiiiifs, 2 > 

\olCVNK Kl 1 ION oi nil ( \MVI, 
Its fij:im { unit of dilli uni < Ik tw* nits 
liii-iuiunt mil thit ol tli* Mint l>(U, 
14) t h II K f* I ot Its \ lilt I s, 1 4 I I lo , 

bulk, tst nt, an I t h vru t* i oi itst iii^lo 

UK lift", 14*1 tin 11 onciii tbit t lotn- 

biiK 1 KpKtus and i tuou> h tn ii 147 

sltt ( t Its 1 1 nti il 1 1 it* i, IIH \ Vst ( \U lit 
« ! Its bi-ilti bttls, 14 > mtt itstin. ( ( n- 
lu;ui ill lit! tin bisiltu piisuis ot th** 
Mtiiti lit do ItiiiKMi. Ik*, liifluulti 
in unit \iuc tlnui uiduoKtii, d alltgtd 
ftiniti lilt lit u usuks* of th* Jmirtlaiuu 
nni-suil, 1 *1 Ii ulatixt iije tf tin 
Milt IVu an 1 (antil \ob mu rnmins, 
n* t tit t* itumul h , 1 *2 t lus* (t niip»tli 
mint tt» the bisaltu. i iiuilu itions 1 iiitl 
*s I t*t tht littii rt-g) n, 154, hnght tf 
th* Plumb iu ( mtal, 2 12 
t apiuiii, h, I *1. 
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CAllLAUICZ, 

Carlatka. See Vk en Carla4t**. 

Cassini's map, 52. 

{^'atunm, t}5, 157 ;i. 

** Oausses ” t>f tiw Cevetiiws, 4. 

Ontrai Framv. .sV<f Fi'ance, Central, 

(\>r (or Cvrt‘), tile, 25, 140, 148, 151, 152. 
C.'cvennes, elevation of tite nx'ks in the 
* n'gion of the, 2 ; defensive ailvftntnjjes of ; 
*t)ie district to the l*rotestaiits jtei'secuttHi | 
bv L<»ui» XIV., 4, 5, 1 

('t ZiillitT, Moutaspiics de, I5b. | 

Ciuvlrnt. tO. j 

('haise ibeu, la, 20, 154, 157. > 

Chalar \i\r rhulard), I’liy do, 80, 81, 04. | 

Vh51ons s!ir Saone, cs'iitrnl position of, 1. : 

t 'lialiKot, 25, 4i>, lv»8 ; com] »o.sit ion of it> J 
basalt, 08. I 

t 'hattinblaio', i:V2. | 

t’liaio.iliri'es, 2*’>, 170. ! 

f 'haiubevnu.', 178. 

Ciumihou. 114, 124, 155, l.if, 155. 14", 

1 41 . 

t 'liaiiipa^ia', 157, 

t 'hainpaucile. St'<‘ St. ileiiest do t'lunn- 

p.tlO-'ilf. 

Chauipedaz*', 1 44. 
t lianip'ix, 141. 

< ‘h<aiuh’f(fur, 124. 

(.'haiinal, I’uv, 44, 87, 1"4, 112; no 

Ve*.tl;:oS of its cnOrr visible, wll) ? 8.}. 
Chaimoiiat, loH, 2‘)4. 

( 'h.uitoiizet, 1 5i7, 

I’liaiiturj^uc and t’lennoiit, Coles do, omv 
fVideulll iniiled thoU;^lj UuW two, I"!. 
Charade, I’n;. de, 84,08; reasons Im ttssign- 
iii'.:: a recent tni 2 in to it, l*>". 

( 'harlaiiue, 152. 
t 'haniioiil, ]’i!\ d*-, 54. 

Clu'ispinhac, 178, 17‘,*, 1h4. 

Cliastel, 15". 

Cli.t^tncx, l:;t /i.; 15". 

Chateau-pay, points oi’ siudlaiity between 
tile plateau ot, and that of .linneR, l"o, 
lo4. 

Cjiateauroiu, eenlral position of, 1 ; its 
litho'^raphie limestone, 15, 

Chateix, b8. 

< 5ittt» lpuyon, 25. 

Chatrat, Puy de, lO'J; its height, 2.45. 
(.'halide de Fay, 178. 

Ch.iudeAaiginsH, 25. 

Chauuiont Fny <lc, 71, 7 <5. 

Chauri.it, 19. 

Chan vet, 144, 

*' tVheirei,,” ragg<sl tields of lava, 45 
etvinedogy .ff the C*. n, ; cau»<' < 

tiieir rnggtsiueas, 92. e'ev Aumfitn 
Come, Panvei. 

Cheix, les, H*C 
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c?aiiNON, 

ChwMiut-trm, volcanic soil moot fiivour* 
•Wo to the jfrowth of, IfH). 

Chid me, 155. 

Chiliac, 184. 

Chimln»raj:«, (>0. 

(liopitie, Puy, 4»*, 71 ; a jwrpktitv^ xniigniin 
to the gi*<ilogi«t, 72 ; the authoi s dtabu - 
lions regiirxiing it, 75-75; origin of it.s 
elevation, 75 ; its height, 252. 

Chiupiet (kneto, 87 ; exphmatiou of the 
term ** Chiuinet.” ih. a. 

C'lvitn Vei.Thif<, 12". 

C'lermonl, 20, 21, 22, 2 b 51, 55, 54, 4t), 
«;7. 85, Htl, 98, i;i2, 211. 
t’lerniotit and I'lmntnrgne, CAtis de, onre 
I’videntlv ntdleil, llnnigh now separated, 
104. 

(’lennont Feirand, 5tt 
( 'lersat, 

Cliergne, i.e. 128. 152, 

Clii’i-Miu, buy <le, situation and jteeiiltai' 
shape of the, (Hi ; its enves peihuated l>y 
the bornan.', C . ; M liainond** hypothi'sfs 
leiafue to tlii- pny, "7 ; its height, .t'.2. 
Clinlv>-t<Hie of Nlont Mi /o n. y,-i Mm t 
Me/em 

l '(eibineasures, stratn :».ss(K ia<eil w ifh the. 5 ; 

loealilii's of the piint ipal <ita!liehls, 4, 
Coiroii, ^oleanic region ot' the, iul, 1*12; 
laneifii) appellation bestnwe<l ty t hr 
peasantry on its lmsnl1i< plienonn na. Hi 1, 
Hl4 ; ba-saltii rot k of lloi h'Ht.iuj e, Hi l ; 
iio-t rnoli ve fealiues ennin'tid with tin* 
bas-dtie o.ui rents of fhi;. lepi-ui, Io5. H^t. 
c.d de C line, 149 ; it- fa ight. 252. 
Cidnte, boy de, iiot niiti^ed bv pievjous 
writers, 8b; < li.iraeterisl n K o) it^ ba^a}t^< 
pi tulliefsi, Ho, ,s7. 

Coinbegl jiNSe, buy de, (M. 

^ < ’5n>f, buy de, legnlaiitv of’ the eonn al 
1 form <>r, 55, 5b ; prudigiiuo dunensiens 
; ••fits joV;t--eUl H nf and pheomiteou <'' 11 - 
1 lieeted therewilli. 5<e-bl; its height, 

I 252. alse 7!», H'l, 

I Cmnpains, Valley of, 145. 

’ “ Cones of erupt ion," 41 n. f. 

• Conglomerates of .Nloiii l>me, nr Mmit 
j Horv ; teiideney of eonghirnerates to v.,( to 
1 into pyramidal Ibrm, 172 n. 

) C<Kjtjilje, buy d ' la, 77. 
i Coran. (’box ile, djrnensnnis of thr viat^H, 
i and coTiiposit imi of the >.ti at ,i <4 tite. in. 
j Coran, buy de. Ft : oijeom tanee., which 
: entith- it to attention, III, 112. 

> (’onlier, M,, 25, 2 52. 

4 j Cordilleras, the. J ' 1 n, 

; (’ori.eiile, boihei. 172, 175. iMj. 

Cortion, bny de, on* e the iM-d <>r the' AHiio, 

I 112. 
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Corrfezc, 4. 

Les, near Clenuont, 12, <J4 ; their 
height, 

144. 

4’our, de la, I2‘j, 142. 

(’.(ntr-coiir and Monhi^nv de Cotir-rour, 18, 

U). 

(aMiron, 184. 

Craters, inieiiahility of the thmry of “ elc- 
valion cnitfTH,” Hta. ; leni.uks on tin- j 
alteniatiMv' toudiLioos of cratfi'^, 127 n. J 
('ro'Jt. >’r. j 

Mor*-l, le, jitid lb singular rmt*'!', ■ 
70,71. i 

(’reu/e ! 1 Icraidl ), 4. 

( d'inM’?i. thf, 122. i 

< ‘roix d*’ lit railh*, I -S 1 , 1 h2, i 

<‘roix dt’K r.diittioia'H, I lOT. j 

<‘iriiix .Moruiid IMatf.ui, 2 *2. i 

( 'joi/ct, M., 2o o,, I ',4. j 

(’los d.‘ IV/..', 1.17. j 

(’I'Mifl, d<', 1 H, '21 ; 24 ! 

I'l'.ijNtaix, Moiifa'ji)*' d*', j 

( ’( o iz.', t Ih‘, 2->. 

t'lVHfai'i ol' .'oitaiii li.<;diti.‘> ot ('onlral ; 
Ir.ui.o, I'l'iUitv and x.itntv' o|' f|o*^ 2, 
20, 21. ’ ' i 

1 'll/., an, 1.' l:..., do, 1 jr., 1 js, 12. t, j 

halli't, r.iv do, 12, I,'.. IT. 1 12, 2no; ib. | 
)). i^hl. 2 '..1. 

1 >atd»ony, 1 > 1 'Id. .17, ' 

1 \ M., .'1, . ' 1 , ‘1 7 2, 122 li. 

havav.il, 12. | 

1 wo : Nlr\ H'' , -1 _ 2 11 , I 

Moiita‘2tio d^ , iSn, ISI, !.‘''2, IS/.. j 
i >.'ld du Miuan-., 11. >. \ 

ho^nla^tst, ,M., ill. :.2. d.l. 47, .’*2 n j 

I Mount , n*M 

iMluvi.m llio'MV, loinarks on tin* iiiloiiahi- i 
lUy t)|' tio', 204. 2i''; I 

ho'.MJo, tlio, 1 to, I 2.‘i, ( I >oro and I Mt^oo. • 

I kitovvuou. ,^l., rolort'Un*> t** tho »i|>iui«*n'^ of. j 
IS, ^ I 

1 M'mh'. Mont'.. V f l'ti\ 'i, chain td'. | 

iMdnio, I’ot:! I'liv <lc, f I'uv, IVtit. ' 
iM'inu', l‘n\ tio. o!i'\atn»ii. .. <>( tho, fa; i 
ctmipo.'^*.! ontiroiy <d . 4.’>-47 i 

/knoT/fO; (t.'s iinM.sin oiMout. ikt* , .42. ! 

24'2 ; nn*'lo ot 3it.> productuMi intt induatctl 
hv i{> .-tfiu t lire, 7*1. aho pp. 4. 4. do, ; 
41, 4H, 4i>, do, .kl, 0*;, j'vS, 00, Sn, ' 
HV, 80, t 2l>, Idd, 2.12. 

1 Niiuit*', a vnricty of ti-nchvlo, \v)iv -o talh**!. 
Id; its chanicloiistics, 4fl; its extreme 
Uahditv to tiect)Ui}K‘sitii>n and voh ana '■ 
nature, 47; hvjK^the.sev of vanou.'v n.atn- • 
rali'^ts t'n tin* .snl>i»H‘t, 47-41* ; t»«hnjr ' 
;j,ivcn out hy it w lion riifdtfttl, d’l ; M. jc 


hy|»othc*sis relative to the domitic 

puys, 7o n. 

Don%me, 4, 5, 114, 126, 127, 132, 134 n., 
135, 137, 141.*, 140, 140, 141). 
l)urdo; 2 ^De,L*it, ami Aveymn, character of the 
iia« underlying the oolite in the depart- 
ments of, a. 

I>c>re, Mont. SW .Mont l>ore. 

I)cvr <4 the, 112, 116. 

I»oic and hoytio Mvor-i, point of imiou of 

tho, 110, 124, 12H. 

iMuiC, Moiita'.'tic do, 16W, 171, 174. 

I hjichoriti 1-.. l.lo. 

1. 

iMirhi.so, la, 128, 

Curt..), 04. |o4. 
l7<anlo,-, 67. 

Kioax.it.s, h’.ix in do, I '.1 u. 
laifol. 78, 8 1, 

I'.lidd.ivcs, 2»i, 178, 170, 

Idifor, |’i(\ .ui'i \allco do 1’, ‘04, 120,, 

Iditr.iitMics, 1:*4, 

l.nv.il, SO. 

KraitMios. Piiy d*, 14.4. 

I'd loll 10, J. 

Kschar. M ., 1 I o. o. 

|■!sl•nllta\ , 10.’., 

l'.*'ptiMsM', hi Nar.M' d , '.*4. 

Id.ui 2 .h' Kiinp, .d!0 
1 .t.iii'/, , Si. 

I t.-niity. .s . Tnuo. 

I.tiiii. .V', V.tna. 

Idiyanoaii IMb. l;tu, 
r.xpaiiiy, 171. 181. 1 82 n. 

Kyscinic, M«)tit:o^no d’, isw. 

l-al^'Mi-X, 14 7. 

I au|a> di- .M. Fond. M., iil, 32, C d. Ih 7, 
102, 2 Id. 

Fauna of i’ontnd Fr.mco. Sn < h-puiic 
roin.uits. 

F.ty, 1 7 2. 

I ay-to-Fioid. 10i7. 

1 orcaud. I'oy, 124, 1 Jd, 14. >. 

1 ot tnra, M 116 h. 

Fiihots, Fuy do, ») 1 . 

I'ouiimat, 86. 

Id.utnulicr. tho, IKd, 187. 

F«*nt do F ,\i hro, 86. 

Fotttfroddo, S'.>. t*". 01. 

font junto, 0,4. 

l inoz, tho, 1, 2, 7, 28. 2 I a. AVr Auvorgno 
an i Fujiw. 

Fcrlios.MK. ruiiust. on the jw^aks of the 
.\tivergno. .and nl innate late of theij 
os'cujvuiT'^, lb2 u. 

Fos.siF and orpude remains of the Haute 
1 oiie, 220. 2.h». .sVc * *rganic remains. 
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nn. KNt:r. 

KoamH, M,, X* n. 

l*ii\ *1** liu ♦'»*>, <)7, 7<>. 

Fr.uii' f, Cf'iitial, <hviHiou lin#* v>f, I ; 

.ritjil (Vj»lur.\s of the ooutitry on eith<-r 
f'kie ot this )ino, 1-5; tht*(>jv ot tho 
I n tirh i^t'olo^ists rt^lative ti» tin' jn*o- 

ilut tioit ot its voU^tuii' ; tahh' 

oi hci;,^ht;’ of th*' \(tlciinir di-kriols, If.lJ. 

Hi .-sliw ;itos lakos ot tijo tvrtiai) |K-ritwl, 
|iiot»(s ttf' tlh' tl iiDcr o\i>toii(.v ot, ; 
j)rol);ihK* crviiso ot tht ir <lr:vin tL;o, ti ; tlioir 
bouh'.ini'ioN oiisily r»‘ooo!ii*,,iho‘, i'*. ; lAos 
ot L;i ( ’jiisi-iio (' iiJiii d’ Aiil.it. k'j ; jK‘Oulj;ir 
:»ri‘l }>' ('h.ihlt* oi ot 
t’;iVK( iiihl Mont 144 ; ijno 5 ~ 

tiou of* tin- ovi:;uial ii vol ot tho l,it 

ha'-iiis of t'ontral f ruiiCt*. 'J I'l--’ I*. >'<0 

< '.int.'il, llanto i-oiu, l,uiKi;,;no li* \nviTg;no, 
Mi’uat, Mont ill istnt. 

tiaiiinvl, !<*, 12. 

4. 

4. 

ti'oio'.yv of' < 'i'litnil I'f.im-r' m tin* ivpons 
.‘f tho Auvciu'nr, l-oio/., <;o\;nolon, 

\ isaiai", atiil tin* \'oili') ot tin* l.'lioji.-, 

1, 2; troshw ator ot’ ih«- toi- 

ti.xy }»«*no<l, 2; trM^t'illi/'.at tons in tin* 
;^'r:iIiito, 1 '',; liiotoi.s utnl thoil lo<;tllth“., 

2, 2) ; j>ni'!ty of fho kaoiin <'l Linn‘^**v. 

.'i ; iiliHoiit'o (it the < *>*fnit5 ian, .''iliirian, j 
anil |)o\oiiian seiif> ot strata, .1; ooal- j 
n)(‘:\Mfr<*s anil f iioir loojiiitio.N, i, 1; i xtont j 
ot Imiofoiio strita ot tin* iias ami oolit<' j 
;.;;roii|n4; asfwrt of tin- “ rails v*.< in ; 
tin* n';,'!on <>t'lh<' Ci'vrnne.s, 4, 0 ; Irs.son i 
t.'iii^ht hy ;.os-|ooy n-lativo to tin; no- j 
inriijilt} ot th*' Woiid',-. 2 *im, Jot* | 

ah'l n. ; Sir laa'il'M Mnninary <4 j 

tlir ^^rolo^'iral rliarfi' of t'l-ntral 
Kranro, Jl/f, 2 i 4, <' * h j,oinir rmiain'', i 

V'olcanif' fonnat KUis, N oirann rt iuaitis, 

V olcanit riKAs. 1 

< iorbii’i' »lrs -lone's, 157. i 

tiorhi^soti, 17'.'. 

< o-roovia, 12, 15; ^olranir roti'it.jtnrnla of 

tin- mountain of, 1 7, 1 H, 2 *mi^ 2'n> ; oco- 
lo^ioal .and antiijiuirian intonn't attarhin^ 
to it, I'n'f and n.f; dilit'n iK'o IxAvvi** n 
ii> Itainiit rmd that of La >'rre, 2vt4. S'' r 
< iiroti. 

(hvamlan and Vivarnis, fnirnnce rievation 
attiiinod in the region of the, 1 . 

< iimoittix, 2d. 

(Jiroude, 1. 

tiiron, l*uv, 12 : tins j»ny and Puys df? 
-lu.-wit ami tiei^ovia onginallv a ■singh- 
plamau, Ind; rhara- ter of thr htratiti- 
of Ui'* region, 107 ; hno of 


tiAt I'l: i-oiur.. 

ladwmt the liaealt and the limentone 
Well deliiu'd, It'S ; iUs ultttnde e^'injianM 
with Unit of adjacent )*uys, lilt'; its 
height, 2.LL 
towlivrl. La, 144. 

(L*ul, the, 14'L 

tiimles, l‘ny des, t*”, 'ML 70 ; ite height, 2d.L 
(lour tie Taatuia *VtV.‘ Tiixana. 

< fonett*', I’nv de Li, 71, 72, id, 75. 
ilr;mg<'. I’an de la, 125. 
tlrang* , l*uv di* !a, l .d2, 

(liaiiite lork'- <»! t oiitinl I ranee, xai'VUig 
t harai'tof of the, 2. 

tOaxeneiie. j*n\, 14. Sil, !'5*a , ItXi; ifs 
jni/,/oian.v in nnn h reiiuest, h4 ; non- 
i xislenec ot* ;i rialer, Co ami n. ; ih i- 
IMitel ot its l.iva Sr» ; its gii'sihnis 

.sjinngs, t5 ; luduslnous mllivatioii >4 

lie dl'tnet, XO ; Its liel.'ht, 2 '• *. 

1 i rav .-n-r, I’li v de i.i, 1» ] , 02. 

< i| ('sinte! , lid, III,), 
tiiiini, I’uv, 14''. 

< •' I oin.itianx, I 'nv de, 57. 

tijoN^ I’nx', ld*i, 1 dT ; it s height, 2d2, 
'.M'ft.i d.’t (‘line, I I ( nrli !.)>i mgs artalogons 
to the, ,‘*5, 1 X ). 

< iner\ . lailsi , 117, 

'inett.ud, M., an eatlv ohM’rver i4 tin’ \i>L 
canii jiiienonmna oft'i'iilial Liam e, dn ; 
Mnall ereilit given to his meimni thereon, 
dl. 

< Jutolle, l.a. dn, 1 .’)< 

Ilainiiton, Sir W., on the lava-eni rent <4 
.Ldim, 117 n. 

Hanniton ami Stin kland, Mi'ssjw, ^ (,(, i|„. 

vohvinoH o( Asia .^linoi, 2|'i n, 
ILinti'diauv, I'ny de. Idd. 

Hante L«>ire, freshwatei hirinafion of the 
Lasin «>t IIm', 2.k exiiait fimldej4h oft)»< 
MiperinijM»!*i d \ oh ani. roek**, k<, ; itniifa 
<4 the otigninl hlisin, outlets of the 
Loire, 2*1 ; eonslitueiitf ot tin* lowt-i 
wfies oflaenstiim* laais, 2*1, 27 ; extent 
.and variety <4‘ tin tr organa remairiN, '27 ; 
jiossiM.- cH'iJne 44'the ‘iraiiiage <4 the lake, 

I ; }>e*intA <tt rcHeinhlanre Let ween the 

1 ne ks of this di-trict and lie* p jiejino of 

S the Anveigne lake lisusin, 2H; j.iohahh- 
j l aiw of the .aceuinui.'ition of the sv-it-'i 
I inti* a lake, 1 7',*. 

; ‘>i the llxt xi. 

Lornr. ajid Anid.'dn (ii-devant jn*- 
viureji of tie* I V/ri/ and 
1.54; nalnr-it Uiumlary of this dmtn* i 
ami th«' t’anfal, 155; iu iah^nmnw 
formation entirely law 1 in graintic »ie k, 
1'*^; legj'tn ot .Mont Me/,en and it*, 
d* jM-mh iii les, M..nf ,^l^v.l'n, Voh aOi' 



252 


INDEX. 


HAUTES ALPEB. 

phenomena of the Coiron, see Coii-on. 
Region of the Velay and Vivarais, see 
Velay. See also 200, 206, 210. 

Elautes Alpes, 1. 

Herault, 4. 

Herculaneum and Pompeia, 30. 

Human bones, discovery of, in the breccia 
of the Montague de Denise, 181, 182; 
results of a scientific discussion of the 
subject, 183; inferences doducible from 
the discovery, ib. 
lumboldt, 51, 122, n. 

celand, resemblance of the Mont Baula in, 
to the Puy de Dome, 50 n. ; enormous 
extent of the lava-current of a volcano 
in, 117 n. ; bursting of trachytic domes 
and currents through basaltic beds in, 
201 n.X 

jicrusting springs, natural bridges formed 
or forming by, 22 ; localities of similar 
springs, 23 ; diiVereiit character of their 
sources, ih. 

Infau, Puy de 1’, 94. 

Iscifia, 130. 

Isbre, 1. 

Issarles, Lake d’, 185. 

Issiugeaux, 173. 

Issoirc, 2, 211. 

Italy, 3(1 ?/.; extinct vnloanos of, 1 10 v. + ; 
natural ]iarallel tt» tin; l^nnan ri»ad.s in, 

1 80. 

.LvIiLTUV. 12. 

.Liujac', la Cuup.* dr, 183, lOl, lO:'*; 
notion countriKuard by it*; coal t’oinia- 
tious, lO"; it:. I io-'-nut-tna"*, pix-oiu'* 
t'pvinv;, and iH-autitul Ita-'aitn- langr, 

Joins, ic ( in birr dr>, 1 bT. 

Joiudantu', the, 25, I 48, 1 40. 

.lov'Mi.s- ( Ardcrbr), J. 

.Iiigbat, iMitiit, 12, 

Juliuf. Cu sar, ^itr of an uuMirccs>(ul siege 
b\ the legions of, I'Hb 
.LiH'iat, 01. 

Jume, I'uv de. (iS. 77 ; its brigiit, 23.'i. 
Junirs, 1(K>. Nr,’ 1 'ba traurnv . 

Jnssju', 25, 

JufWtvt, Puy «le, 12, L"’. N<<' 

i 

Kaolin, snjiplv of, ibr the fintonrs of ■ 
Si'vres and Paris, ^viu>lK'e prtinre<l, 3. \ 

loicoste, M., on the volcanos of Auvervgnr, | 
.4-4. _ ; 

Lacustrine fonnini ions. nVi Iroahwater j 
lakes. ! 

Ladvu'gtie. 135. ‘ 

Laixer, M, de, ;'>5, 


LIMAGNE. 

Lakes and lake basins. See Freshwater- 
lakes. 

Lamoreno, Puy, 89, 

Lancerote (a Canary Isle), references to 
volcanic eruptions in, 95 n.*, 180 n, 

Langogne, 184. 

Languedoc, 186, 197. 

Lantegy, Puy de, 71. 

Lantriac, 173. • 

Laqui, 77. 

Lardeyrolle, 159. 

La-roche-lamhert, 1 69. 

Laschamp, Puy de, not volcanic in a}ipear- 
ance w hen seen from a distiince, 80 ; 
marked effects of fire observable on tin’s 
hill, 90 ; its height, 232. 

Lava.s, laws determining the propulsion of, 
49-51 ; rock of prismatic lava near Pont 
(iibaud, 01 ; great extent of various lava- 
currents, 1 1 7 notes ; typical character of 
the various lava, 130 n, 

Laveille, 135. 

Lavoulte (Ardcche), 4. 

Lay.ssac (Aveyron), 4. 

Le Co<i, M., 35, 70 w., 87 n, 

Lo (Vest, village of, 102, 1(>4. 

Le (Iratid d'Aussy’s ‘ I'oyage en Au- 
vergne,’ .3 

l.cinamc, Puy de, 71. 

LcmijkIc, 4, IM. 

Lc Pny. NVf’ Pnv, J-e. 

Lo \’orm'ts, 2. 

1. inland rc. Lake ile, 185, 

Li.magm; ii’.M V r.iui.Ni,, 2, 21, 25, 27, 38, 
30,f:4,8J. 112, 134, lOS, 20(1, 202,205, 
2l'b 211, 212, 21'‘; extent and eharac- 
teristics ot' its lacn.strine t'onn.itiou, 7, 8* 
I'rineipul dixi.siuns of tlie buoi^trine senes, 
the .santl.stoiies anil eoitgloinenites, and 
M. lb ungiaai t’s upininu tberenn. 8; the 
autluM ’.s d»d!u:t i<*n.s on the same subject, 
il>. ; identity of the marls mid sand^>t(>ne 
with the sexa^ndary mar re*/ .sanffstnue and 
nmri of Kiiglanil, 0 ; character of the 
green and vv bite luli.ated marls, 0, P'; r*- 
markaide extent cuveied by the uidtlsia 
ofttie PJirxg.uu’a ; or caddis-‘J{y ;. 1 1, 12; 
locnlitie.*J wliere they aie best ibur|(t|n'd, 
12; probalde eanse of tindt aggregation, 
is.; taanjiMiont.s o! the ealnuvoas marls, 
1.'; Al. PonHl's drdiietions nci.atixe 
thereto. 1,1, 14 ; eoitu id'-tn e of .''ir < 'ti.n tes 
Lyell’- Opinion thriewitii, 14; i’alearei.- 
xoicamc strata id' the district, i:»-17; 

lalr.ueeeis jH'jK'rino, 18-Jl ; I'alearift-nms 

and ineriistmg spnng*i ;uid their hH.‘a lit ie>, 
21 - 2 .). 

I IM VGNE and MONA'S t OI.CWMC 

taaitoN of tin', its extent and elevation. 
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LIME. I 

40 ; its compon^'utii anil eitemal charac* 1 
teris^tii'as^ 41, 42 ; ai5|>ei;i ut' the lava- 
tielils, 43 ; epin hs the fonnation t>l the 
vh^tin of pnt^s^ $i'e Ihiys, chain of. 

Lina% linii-stone, carl>onate ot' Iiine, j*n>* 
tiiK'iiig; cau^eJ; of, in the n‘^ions tiiixTitii'il 
in thj5 vvnrk, lOH, 109. 

1 iinoi^es. 3, 07. 
f.ijiari 4S. 

l-oire, the, I, 2, 3, 4, 7, 2.’», 20, 27, 2H, 
137, 107, 171, 173, 170, 177, 178. 170, 
2t'7, 211. 

I.oiif', rj>jHT. Src Haute I.oire. 
l ot, t4r>. 

I.oiit hadiOre, Ihiy (h‘, 30, 3S ; its inajestir 
|»roj»<<i tions, 70; ap|x*il:itii»n sui^j^esti^l by 
tt> cratex, 70 ; its height, 233. 

I.ntieiif, I'uy lie, 1 30. 
l.oui" XI\3, 3, Inj n. 
h’Oulette, )7H, 

l,oz*Te, ;i, 4, 134 ;f.; hei'jht i f Mdit Lo- 
Zel'v, 2:i2. 

l.yell, >i(' I'liUtlei. lefi'n lu-es tn th-' 
Nvi it mg'-, of, 12, 14, 13 li.^ 27, :>3, 
a.,' nr. ri., 122 n.. l.;3 100, 217, 

223, 2..'3, 22ii ; ills sutnman of tin- 
g-'<iii>giral (liaraetei istii'-* •»!’ t’entiul 

Vraie e, 21.'*., 214. 

Lvonnai'', 2 h. 

I.yon.s, J3t*. 

Macalniiha, 122. 

Mai let ra. 110 n. 

Maleshei'he*, M,, olH* fit t)ie eariif’st «>})- 
KTVei.-' nt f)ie piieiuiniciia ‘0 

< 3'nti‘al I'’ rail' »•. . ! 1 . 

Man, (•(■•■Mstfiji *’ lit. in 1 ram f, \v ith rarf" of 
I'vtmct niaiumaiia, n.5. 

.Malison, l‘tiy lie, 23.3. 

Manzaf, H<i, 

Marais, bent du, l-‘3, 

Mm. iiiv, 2^. 

Mar jende, l.ii, l-t!*, 134, 1H4. 

Man, I'ny, 140 ; its heiirht, 2. '.2. 

Maiine defusits, ttone Intir tliatf the .luias- 
Hic .systf'iij in the I'egions de.si rife'd tn 
this Work, ] 07 . 

Mannant ; dr Marmont), Ihiy, JH, 2“. 

M.rron* , tij“, 140. 

Mar'S, thr‘, 14 0. 

Marsjit, 

MaJi.siae ((’antalj. 3, 

Mannar, 4, 

Mayeme, 14. 

Mayel d’Kc'fde, l2. 

Mazayrs, 3rri. 

Mazayes, lake r<j, 30. 

Mr rtM-iir, I’nv de, 0«», I3H, 173, 

Mr^-rmid, 81.' 


MUM IX>HE. 

Meunt, tri|tcdj hasiuof, 28 ; n'snlt of imch- 
vntioiis in its seilinxMiUu v be«b, 20 ; 
origin of its ti ijadi, iK 

j Meye, Puy de hi, or buy Noir. 00, 01, lo3. 

I Mezen, 38, 40, 123 n,, 173, 177, 180, 104, 
r Mont Mezen. 

I Mianrie, b>l n, 

; Miaune. 170. 

■ Milielleur, buy de, 13. 
t Mnshna, 122. 

! Monges, the, 30. 

; Monistrid, 184. 
i Mont, Mimlagne <le, ISrh 
i Montaign, 2.H, 

I Moiitaudoii u’r MontfUuhuix ., bu\ ile, 84, 
00; its eoin|M*sil ion, 0*3 n, 

! Monthrison, 2 ; e\U nl iiud rhann trr ot its 
j hasin^ 28; its nih ai eons tounutiini, 108; 

; luigiua! litnilH of its lakf hasiii, 2b'. 

, Mouthrnl, h-.H r>alnii's de, an ;ua ideotal 
i < aval ion, 10.3. 

Mont < haym , I 2. 

Mont- hal, buy <ie, 02, 1 43. 

Moutfhn , buy, SO ; it . lo iy.ht, 232. 

.Motili In*', bill df, 42, 88. 

3|ont ‘ Oonsfi'iN, 171. 

Mont boil. i, .',1. :’.8. 47. i.s, bo. 

.3ii, '-7, 7o II., 7s, 8.:, s>.), 03, lb', 

bbi, 147. ns. 140, 132. 133. I 3 r., 

I b'l", 107, loo. 2<»1. 2 " 0 , 211, h’l - 

<d*s fiK Mils i biini . 1. ' b NU; \u 

<M noNi ; its tiguir, 114; ili. aminit 

a|i|M I iation, (3. n, ; j.fithfs ut finnlai if \ 
bOWfi-n it and other' lu nlated vidiMiiu* 
mountains. 113; ein'miodaioes \v)io h 
isoiild leihui- loiia to the eunditioli ot' 
Moot boif, 1 b< u ; Illative jioMloiii- ol 
its hasaltii aiid 1 raeh vt le j.MMluet-, Itn, 
117; their iHaasiouai ajiyioio lu-s to 
' Mimlu'ify of aj>|»ear.uo I . 1)8; <-)it«'rft, 

f f'hdit ion, and etiaraetio ot its i itoglmni'- 
lati -, 118-121 ; faets tf ii iiog to jiro' e 
' f io' eo-a:;ertrv <<f water in ftie fuirnalo.n 
u| lio-se etiUi.d<'nterates, I2l, 122; eau'-fs 

•o' d- Ioges dm in;.; vcleafui «o lijO 0*10 , 
122; etb'i Is n if lijaily jiii«ineihh‘ fioo. . 
by, 123, 1 24; lar-'i, annual tall and 

hair < flit inoanee I.j sJoiW oil Mulil b<il'3 

b2;i o. II. J'l's In i^hti- iit’ 

b»r de Sanrv and buy 1101,11)3, an) 

; |irfiHje<'t ihetetioui, I24: nature id the 
! rock eom|af«ijig tin jnuunlain jdat fi»rni:*, 
bjo; snljdiur and alum dej/onit - l>f*ne«fh 
the < 'ascjvh- of thi* bon-, )'•, m h Jiiislur- 
:t;;es of th*' hmdi-Iaod'. ntaik<'d < ont i mt. 
betW‘'*ai the vail* V'. and fh<- heighf.s, 123 
; n. ; h's v.ilh'es de TJader and de l.a 
t'our, and tioir stratiJo ation, 120; loesil- 
jty of thi- j*rini“i}e»l lerit 'f foitiid i rater;. 
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MONT DOBE. 

wbeiMe ismiffid the trachyte formations 
of the ZDont, 127 ; le Cliergue ai»d its 
beds of building-stone, 128 ; height, 
slope, directions, and succession of the bed 
watered by the Cascade du Mont Dore, 
128-131 ; composition of the Plateaux 
de Rigolet, Bozat, and Charlanne, and the 
Puy de la Grange, 132, 133; highest 
points and average thickness of the 
granitic substratum of Mont Dore, 134 
n. ; valleys of Chambon and Besse, and 
bone-beds of Mont Perrier, 134, 135; 
characteristics of the Northern Flank, 
i;i5~139; Southern Flank — greater 
abundant'e of basalt, 139 ; indeHuiteness 
of the limits and scantiness of vegetation 
of this <liHtrict, 139, 140. III. liF.cU'.N'i’ 
Volcanic Kiu’ptions: site and compo- 
sition of tin; I’uy de Tartan t, 140, 141 ; 
d''cisi\ e proofs hfM<‘ a{1drdo«t of tin* igio'otis 
origin of basiilt, 142 and ?/.; cliaraciei i.sli< s 
of fill* basalt of Tartaret, 14;5; }H*(;uliar 
ehin'acter and ]irol)abU; origin of the 
bakes I'livin and Mont Sineite, 14.1, 144. 
Mont Dore, (’iiscade of, 125, 129, I'U /t. 
Mont Dore les Pains, 22., 1 18, 129. 
Montelimai t, 

Monteuaiil, I’ny d<‘, 9.'i, 14". 

Montg)', I’ny ‘ie, 9.1 ; its lieight, 2.13, 

M<HJti <.')Miim, IH. 

Montiilie, K<re de la, 1 • *S. 

M<nitillet, I'uy de, '.t3, 

Monti bos.'.i, (>.>. 

Montjolv, HI ; it-H gaseous spnn'.;s, .s3, 

Mont .(iighal, I'uy d<-, 12. 94. 

Motnl<*>ier, M. de, .S.‘», 37. IS, .H9 ; his 
agricultural labo\trs, tauso of lus buna! 
in mu'oasiM'rated gtouud, 2 IS. 

MoN I Mi'./.LN and its d. prod. lu ie-., c-ba* 
nictejjstics of the volcanic region ol, 
caus«'s of the diversity of .asjurt hot ween 
tilts aiel othei regions. 1.35, 1 . .o ; pro- 
douuuaia’e of > ( Jii/.sf 'Oi' ui jt“. i oluj«'Ml uai, 
15'>; extent covered by the .linkNloiio, 
157; strata on xvbiDi llu- olmKst.iue 
costs, 1.38, t,39; uatur<‘ and v.vii.tu-.s ot' 
tbe clinkstone, lii! ; ilet'afo.iMi- 

origin ef the cliukst'aie lulls, DD ti.: 
extent iUid (low of flo- ba.vutic cunvuts 
tif the distrii t, 107 ; opinion of the author 
ivlative to their ongui, »*■, ; tacts vv b- reon 
sucli opimon is iKtfa'd, 1 97- 1 72 ; basdlie 
dxkesand their I'onnation. K;1'175; it’'- 
height. 232. »ralso 199, 2 m 9. 
Mouton, 1‘uy de, 12", 123, 

Miuitp'iisiei . Hutte de, l.'b 
MotU I'einer, 14. 135. 

Moutpea.it, 18.3, JS9, 192. 

Mout|avat, la<liavcnue de, 1.8*1 ; e\t.rnt and 


OaOANlC. 

depth of the crater of, 187 ; beauty of its 
basaltic columnar ranges, ib. 

Montplaux, 27. 

Montredon, castle of, 102, 104, 181, 

Montrognon, probably a remnant of a cur- 
rent of Gergovia, 108 ; its altitude com- 
pared with that of adjacent puys, log. ^ 

Mont Serae, 178. 

Mont Sineire, 143, * 

Monts D6mk, 201, 205, 210. Sec Puys, 
chain of. 

Mo.ssier, M., ojanion of, on the formation of 
the puvs, 48. 

Moulin.s,'4, 7, 197, 211. 

Moznn, 112, 113. 

Mur de Barrez, 25. 

Munit, 2.3, 148, 149, 1.50, 1.51. 

Murat le (^nayro, 1.34 w., 1.37. 

Mnrclij.son, 8ir Kmleriek inijxn', .35, 

Murol, 142. 

Nadailhiit, 1"2, 

Naples, 78, 12"; Phlegra'an tiejds of, 119. 

Napuh’oii, 154 n, 

Nechejs, 12", 1.55, 141. 

NiMib’riuennig, 78. 

Nepfnnians .'iiid \'uhMuist,s, .source of the 
i eoiitest iH'tweeii till*, 1 9l n, «S5'ea!so]42 
; au.l y,. 

! Sri K, 2-3. 
j Neutult. l*u\ df, 87. 
j N'i’Vet'v, 197. 

: Nevrae, 19;'., 

I .Niaigles. 91. 

I N u'*\ le, 4 . 
i N<di.tnenr, r»4. 

; N»nr. I’uv (or I’uy de la Meyo), 9", 91, 

; 1".3, 2".’. 

' Nugere, l’u\ di- la, 77. -8", .Sil, 118, 128, 
2"l ; its .pi.irvies t»f buiidnig-stone, 78. 

: Olby, .89. 

(Miviui' ied au invariabh- chann ti'ristic of 
basjilf, 11" /*. ; itcauty ot' the i>livine <if 
i Puizct. 188. 

* *iU»u. Piix vT, 11". 

* >piue. viiiagc o(', 2.53. 

<»rcii.<'s, 151; It.' height, 2. '..5 

. Oijauie reiu.uo'. ot *3.|,;trii Krainc; pre- 
Imituary r*-niarks. 217, 218; fauna of 
the lacustnie st jutji, 2 1 8-2 j 3 ; pliocene 
fauna ot the vadc.uiic era, 22. •. 224 ; 
bxaiity to which this batter tauna i.s 
1 almo-st wholly contuied. 225; tish cf the 
' D.i^m of Metiat . 'pi. I'O'.t plKnaau' ? , |3. ; 

. tauurt of anoeut alluvia i, }s>st piusene), 

22i\ 227; jK-ruKisi to which tie- alluvial 
fauna is refervtxl by M. Pomd, 228; 
M. Avmard’s classiiic.itu*n, 229. 23"; 
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4)R«JrK8, 

observations <tn M. ATmard’s cttlaloguv, 

'2M. 

Drguvs, thv, 181. 

(>ur>, Mont d’, oharactoristics of, 241. 

Vuille, C’rois do la, 181. 

“ l\vlai> dll iioi/' Jos, 1G4. 

* Palis^*', la, 12. 
lidnia, 1 ir», 11 «) n. 

IVuidrcaux, lo.s, ITd. 

I’anot, 2,'», 

1‘ardiue-, 14, TJo, \ 

rariun, I’ny dt‘. }t!\stininltly tin* [iroduct <>f 
i)ii*e of the ernjttioiiN, li I ; diiuen- 

o’ its erater, <>-'t ; i*stni'.: eha- 

nicter ot' its iav.i t)mv, 8.1, 84 ; extieioe 
rit'^p‘dliess ot Its “(h* iie,’' r>."» ; lU'tUluii- 

l.ition ni' nii/,/<>l.iiia jirelt.ilily due to iU 
erupt ion.s, (i8 ; its Ijeij^ltl, 2.»2. ^'cv 
also 8t7, 8S, Ml), I'lri. 

Paris, 8, loo, 21‘J. 

IVnsloii, Puy de, 1 08. 

Passis, M,, ;i’) n. 

Puulha^iiel, loo, 178. 

Pauiiiat, Puy dt*. 78. 

“ Pav(*s de ( b ans,” 1 8S. 

}*a\ ill, lake, 148); iis height, J.IJ. 

Peiiiiaiit, (uxtejit et’ an lie!. indie la\ a-<Mrt ent 
deS' ri )<‘d h v, 117 n. 

PejK'nno. (’ajeareou.s jK^peiine. 

l>n;^niat, P'.S. 

Fessade, Puv de, l id. 

P<'tiityino sj»iiii;^'s. .See Inrrwstiiie; sj>j ittys. 
Pevleue, llfiele i's d*', | t,V. 

Pe/.e. le 1 ‘jos de, ] -7. 

p''7o'ii:is, r.u;. 

Pldt ei'.eaii fields ol' I'ninee, I ,'>7 : <4 N ;){>]• s, 
118. 

Phonolillc JOeUlitaUis, lendeiiev <.r. U> XlM'ti* 
int.i tletru lied euuji al mass) j 

Phrv'.::uiea (or oad<ii-l!} \ r< lu.'U k-d'h* t 

(it teiiitory <<Oered hv the llidusja <4 
the. 11, IJ; hxaJitjes wlitue tln-y are 
UM deve!(.l)ed, PJ. 

I’ieiTe Nev on 17>s, 178. 

Pierre-sur-Haute 1 oj *■/), J.'U. 

Piijuette, Pnv de la. J'U 

pjssis, M., j.iea of, jelative tn the sUjK-r- 
po.sifion of lia>;dtiv eurreut.s, 2ol ; his 
ojiiuiof) on the eieiatJoji ef tin,' tie.sls- 
wiiter NuTnation of the lotiiuj^ite, 211. 
Pl'ine/e. ia, 14'.*, 

Plomh du t huital, 14M ; it.s height, 2.42. 
I'oix. Pin de ia, 1 m, o 1 , 

P.ilign t) ,' Ik), her -le, 172, 17.'.. 
pelnur.lwn . 2 .'), I.M . 

Poh.giMt. 12‘». 188. 

Poiod, M., Id, 14, 27, 8.8 o, 18.8. 217; 
his fauna of the bjcustrine ivtrata of 
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tVutPvil Kmur, 218, 228 ; plunaHH' fauna 
ot tin,’ voleanic u-ra, 228-'22o; luvtna of 
ttiutiinit alluvm, 228-228. 

Pout Ikuraud, 12, 

Pout do Hamm', 182, 

Pont des Faux, 88. 

Pout du t'hiiteiiu. 1,8, 18, 28,40, n2,2iM». 

, Pont tiihand. 28, .88, 80, 78, '.to ; sketeh 
‘ of roek of prisinaiie lava near, 87. 

I Pi'iiza, 4M, 

I Poulet, Puv de, l.e'). 

, Pounli.iret. Puy de, 88. 

; Poms»*llle, IM7, 

' Pi all lie, I.).'.. 17*1. 1 88. 

' Piade.s (.\rde<he), 4. 

1 Prevost, M,, 8.8 u, 
j Prez.idies. IVf'. 

I PnvMS, h')2. 

: Prudeile, Plateau (1.-, Pd; th'eoujjvosed 
i ih.uaeter ol its .scoiia, Pt.,; dtlJereliee 
j hefwei’u the two sjHn Jes uf (xisalt <-1 

, w 111 ) h it.s eurieiit e<iiisi' Is, lo8, pn) ; jt> 

height, 2.'58, 

I Puv, 1 e, 2", 2.8, 2'i. 18.S, pp;, luK, 17 1 , 
I I ;2. 17.1, 1 7H, l.Hd, IM, iHj, PM ), 188. 
j 188. 2d7,2P'. 

I Puy. I'.Pt, ol Petit I’uv de Pojue, and it.s 
i •• li.'ir.s t.” 81, ;.8’; Its hel'dil, '28)2. 

I IM Vs, Phain oi , dU .Moms POmi. sitna- 
j lioii'if the, .‘.8 ; ( poeln id' llu-ir fol'lim- 

j tioli, 41, 48; hypotlusie^ <4 vaiioUs 

I n itui.ilihfs relttivt to siieli loiioatioii, 

; 47 10, law s defi-i niUiini' the piopidsiou 

o( l.u as, P,o8l ; \ oil Ihuli’s f lire) y. its 
stioei '^ ;ui‘l u-ak jioints, 81 ; puvs leutli 
<4’ I’liV d-' Potiie, .)1-M2; e.iKieru liiu- 
\ i4 p'.} .82 ."'8 ; p'*)'* i•''•lng Pus de 

! f '(Mue, ^ ; puy.s, SfUiti) (if I’m de 

i I liiliie, M7 - *.*8. 

“ Pvrautid,') «'i )'.(4/,eu'’ { Tvio! , eiiUM- (d 
tin- pr(‘s»'i V .tlioii ot the, 1 78. )i. 

Py 1 1 Iiee'i, the, I Mi;, 

<^ue) ill), ( 'a seade de ia, P8 1 . 
tueuiile, I,.i. Pin. 

Pariilion, la fonl-iiiw di', 2 18M. 

^ Ihunoud, M., 7, 84. '-8, 4H, 81, I'd, 88, I P'. 

I 1 I 1, 1 P.*, 12<i, 14'2, 21.8, 2.82. 

Ihinlioie-, 111. 

i liauliii, M., 2M, ‘.8 0 ., Ill, lo2, 2**1 r... 

■ 211, 212 n. 

■ Pis uje-to'* notje.e ol a Inva-eurieut of y!di)a, 

; 117 n. 

Phoiu-, the, I, 8)1, j*.1, Pi. 8, lOti, P.7, 
i P»8. 

j K'u h' lieu, r ti-Pu;'l. P»2 n. 
t (ligoji't, Plateau de, 12.'*, I >1, 1.82, 

: fIj<iU}, J 2, 2H. 
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Kioupfzaiotiliou, th«, 171, 
liiv(» d»* <iier ),'Loirpj, li, 4. 
lioantic, *2, 7. 

UulxTt, M,, Icoliuvlu' mountain tlrficrilx^l by, 
fa) n. 

Itocfic, I, a, 18/», 
lUx'In* <*ii K<‘^ni('r, ir»7. 

Itocltffnrt, l.'5b, 1 ';m, 

KncjjtMDaiHc, •> 1 , 1 (14. 
b’ocin* Nnifv, I’lty (If la, 112, 
lifu'bf; iJud M*. 17:», I7t, 1 77i. 

Ildchcr t'oiiipillc, 172, 17.'), 178. 
llo(;j|f>r tif* l'oli5.:nfU’, 172. 

IvOt'loMS (i(‘ iN'VllMlC, ltJ‘>. 

K’orlit's, It'S, 8 4. 

I’uy <!<• la, 04. 
lloTnai'Uiit, 12. 

lUtunui--, remains <irtln', H.'>, 08, I (Ml and n. f , 
koiid', 21 . ! 1 0. 

Koiizon, 27. 

Puy, a fintj; link la'tsv<M-n 

trc'iit and early ei'Ujdidtis, 0(> ; .site ol’ 
it.>H oi'ilicc, 1*7 ; iiifereiKe.s detlncible from 
the deep ox('a\uti>>ii loiined by the river, 
P'. : its an<'ietit and medein }<*ad-mines, 
07, 08; it> “ pii'i ('.s scpariM's t:;»t‘mie>” 

not the prodnet ot' dec-anpoKitieii, 08, 
konl.ade, Pny d«' la, remaikahle featiue of 
tin', l('0; epoch of it^ forniution, P'. 
konx, M., 2.42, 240. 

liovat, hed oi ha’'ijtit in tin' valh v <d', 84 ; 

its medicinal spi'iji„-s 8.4. 
h'o/.ct, M,, .4,4 a., 200. 
lio/,ii''re!,, 17.1. 

knc, the, 1 |(!. 

Iviielie, M., 4.4 a., 1(8 «. 

.8i. .'\^rh\e, 1(17. 

St. Alyie, 24, P'S. 

.S(e. Anne, Montajfiu- dt', I So. 

.81. Au'ize, 1.42. 

St. 4r<,’:'n, IS 4. 

.8t . lUnnn t , 20, 1 . IS. 

St. F.loy (Puy de lK4me\ 4. 

.8t. Ftienne, 4,' 4, 1 7S. 

St. Floret. 24. 

.8t, Fluwi . 1 10. 

.8t. l''roul, l.ake dc, 1.‘^,4. 

St. (ienei*,, 1.42. 

St, (Jenest dt' Phampanelle, cln'ijui- 
stance most romarktiMo in tin ha.x.dt of, 

loo. 

St. tlencste. S.4. 

St . ^ ieneys, 1 Hi, 

M. tieorp* d' \urnt, IS.4. 

St. ( ler.ard-its-Pviv, 12. 

St. Htppdyte, Puy. 114. 

St. lipize/lSi. 

St. .ItMH, ld,4. 


Slot I, i:. 

1 St. Jean le N'oir, 244. 

i St. Midjel, 172, 175. 

: .St. Nectaire, 24, 11*8. 

. St. Paul de Salers, 147. 

; St. !*iene Fynac, 27, 158. 
i St. Privat, 1S5. 

' St. Ilonmin Tnrlnn>n^ 114. 

: .‘"t. .Snndon.v, Puy de, 1 lo, 1 1 1 ; its hei;.;lit, 

: 244. ' • 

St, .Satnrnin, !*2, 1 1 0. 

St. .Sauve, 14,7. 

, St. V'inc'-nt, 77. 

' St. Vrieix, 4. 

Salers, M(*n1ac;i)e de, 140. 

.Salomon, I’nv de, H8, SO, 

, Sunadoii)', 1 4.(1, 147. 

i Sanev, Pm- de, 114, 124, 124, 1 25; its 
he^ht, 2.12. 
j .''ansae ( Aveynm), 4. 

, Saonc et l.oirc, 4, 

• .SareonV, Pnv.•^ d** Mlieat and l.iltl*'), (17, 
i OS, (4( ; and Piiv ih'.'-t ( >OIllc^- - miiicral- 
ojlical tciitiuv'. arid wintM datr.,a*r*i of' tin' 
i latter, »'7 ; comparison .siin jest'd Ijv tlie 
; shape ot' llie < jraml .Sareoiii, tl.8 ; advan- 
i ta-je.s derivalde troin the study <d’ thi.' 

5 2!'»ip, 00; height oi lin' ( iiaiid Saivou'i, 

I 24.1. 

) Snult, Pux'.d--, petit et (Jr.'ind, 87, 

I .8 iU6SII»e',H Opifi"'!! Oil the Mont.^ I'ojne, 47. 
.“''.‘Hat, 77. 

i .8<-!e. Fa, valhy of. 14.1, 142. 

, SeoflaruF sheli-m.ir! dep((sits ot', .and ealea- 
! O'ons iVeshwiiter deposits of Centra) 

Fiance, 100. 

, .S<'iope\, (J, p., ‘ (’ousi'lerations on \4>!- 
; canoN,’ reference.s to, 4t» a., .41, (>.4 a., 

! 117 122 a., 12.1 a., 188 a., 102 a. 

i Snne, the, 1 . 

' .S'inxdle, Monta;;ne de. 180. 
i Serre. Puv de la, 12. 

! Serre, la. Plateau of, circimistance te. which 
j (lx duct' lu teres t is rtic, ptl; its ).a.salfi' 

I bisl a hall le-oronml for the Ne]>tiin!ans 

1 and Vnh'.uusts, il\ and n. ; ori;;in of its 

! e rrent, lo2 ; paralldi.m ot' its eddes 

i and newer currents, 1(',4; pTa.ltahle rc- 

J .Milt.s 4>t'aire.»dv existing I'.xc'ar .'itions, p., ; 

i .scientitn ot this hill as a type of the 

’ foi uialion of bas.!l(ie plateaux. l"4, 2('4; 

ditferein'e Ivtween its hixilt and that of' 
tletgovia. 2i'4 ; its hei^^ht, 244, 

• .Saw i.ss.-vs, 17 4, 

: Se\ ;a's, source of su)>ply of kaolin for the 
! dutui thi lories of, 4, 

.''idomus A{sdunAn», locality of a n'Kidencc 
i'f, 02 H.*. 
i .SicU'np'hirp', 2lF 

’ Sioule, the, 7, 20, 40, 5t>, 57, 58, 5'd, 87, 
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SOLAS. 

89, 9t5, 188; sketch of i^ock of prismatic : 
^ lava oil its hanks, 57. 

Solas, I*uy de las (or Puy tic la (iraTouse), i 
91, 92; its height, 282. See Vache, 
P»y de la. 

Soiiiilols, 1ft <lrav'enne do, 186 ; i^uliarity 
of its twofold columnar range, 191 ; pro* 

, bjible cause of their diflerent'e of strut * 
fcure, 191, 192; its gaseous spring, 198. 
S^iftlianzani, ditnenHions of lav'a*curronis 
mentioned by, 117 n, 1 

Springs, oalcariferous. Sk^e Calcariferous ; 

springs, , 

Springs of carbonic gas lit Mont Joly and 
Rtirat, 85 ; at Jaujnc, 190 ; at Souillols, 
193. 

Springs, incruflting. See Incnistjng ; 
springs, 

Sjichft, firaftt and Little, 55, 80, 07, 882. 
Sumene, the, 170, 178, 179. 

Surv le Comtal, 28. 

Ssrifcserland, 82, 212. 

Tache, Puy do la, 1.88. 

Tallandc, 92. 

Tantre, 8, 28. 

Tartaivt, Puy de, UO, 141, 142, 148. 
Taujw, Puy de la, 94. | 

Ta»\im, le (niur de, jieoullarity of its crater, j 
81 ; itjj proliable origin, 82. Set* als<,) j 
148, 185. I 

Teueririe, Peak of, 88, 115; condition of < 
its Hanks, 1 10 ; bui-sting of tmchytic | 

<lomes and currents in, 2(»1 n. J. J 

Tenumt, 00. 

Tlieix, Valley of, 90. i 

Thiezac, 152. i 

I'hiolct, 79, 80, I 

I'hucyts, volcano of, 186; its character, ; 

1 89 ; its majftsik i^lomit^e of (naaalt, if>, * 
Time considered iit? iwcrwoft to girologlcal 
ejssdis, 208, 209 ; ideas suggestol by the 
b'nus eternal, eternity, for ever, 2(>9 n. 
Toulon, 190. 

Touraine, 14, 197. ; 

Trachytes of Mont Dore and Cantal, 49, ! 
50 ; trachytic domes of Iceland and , 
Hungary, 50 n . ; trachytic volcanos of . 
America, 122; poi«btlity of establisliiug * 
a distinguishmg feature between basalt ’ 
and trachyte, 180 n. ; qticstjDn of tiie ’ 
alternate superposition of tb« two, 131 
n, Sm Doinite, Mont I>or«, 

Travertin, natural bridgit of*, at Clanmonl^ 

22. I 

I'ripoU boatti of Mt-nui, 28 ; probdble <Hrigh) [ 
of the tripoli, 29- { 

TulliAre, La, i:i6, 187. 

Tyrol. See Pyramids of tkdzen. 


VtV AUAlS. 

United States, kaolin expoiled from France 
to tlie, 3. 

Usclades, 185. 

Vache, Puy de la, and Puy de las SoW, 
citfftted by showers of woriu' previ* 
ous to any emission of lava, 91 ; pet'u* 
liar oonditron of the clay in conUet with 
the Iw-siilt, 92 and n. f ; soori.'c of Puv 
de la Vache, 93. 

Vais, 194. 

Vnndeix, Valley of, 182. 

Vaiupielin’s cxiierimenta on domite, 58. 

Vayre, 2<>. 

Vegetable remains. See Organic remain.s. 

Veiny, 2, 32, 84, 88, 60, 100, 155, 106; 
vestiges uf dejHwit^ of fi'esh water lakes in 
the, 2; chain of recent volcanos in the 
Veiny and Vivarais {/lauie jAtire and 
ArtierJh'X 175; cxtmia' nuinemustnws of 
the stxniac cones, 170; eftwte productnl 
by the lavft-cunxmts u|>on tlie csoume of 
the Loire, 177, 178; M. Aymnrd’s view' 
relative to the subject, 178 n. : phono* 
menactmnected with gorge of the Sunduie, 
178, 179; ijamUeliwn of the voUanic 
eruptions of Auvergne aisl the Veiny to 
tliose of Lancer ote, 180n.; the Montagne 
de Denise and ilie iIcjkimIw of human 
bones in its bre<?(?jA, 181, 182; result* 
of a sclmstiiic discuHsion of the Mubjivt, 
188; iniinit ranges of columnar tauait at 
St. ilpize, k(‘., 184; sites of lakes on this 
rang!*, 185. 

V<day, Puy en, 154, 

Veniets, Le, 2. 

Veithaiwu, 18, 19. 

Vesuvius, 89, 81, 44, 127, 184 n. 

Vic en t'urladez, 28, 25, 151. 

ViccriUn, 19 n. 

Vichatel, Puy dc, 92, 93. 

Vichy, 2^. 

ATeiJle Hrioude, 154 n., 184. 

Villar, 08, 04, 104, 10.5. 

Villefort (Aid^ie), 8. 

Villefraiiche (AUier), 4. 

Villcjacqut'j., 189. 

Villenenve, 163, 

Vllletwuve de Iterg, 164. 

Viol, Puy de la, 87. 

Vioian, Puv (t^anta)), 282. 

Vivarais, 1, 31, 32, 34, 88, 39, 58, 100, 
155, 103 n., 178 n., 184. 

Vivarais, Has, lf>6, 178; interest attaching 
to its recent volcanic remains, 180; 
tnagoiOccuce of «h>pe« and valleys, 
and ». ; its six volcante cones, §ee AyAftc, 
Buraei, Jaujac, Moutp^t, Souillols, 
ThueyU ; priksi^ point of unioii of Its 
« 
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VIVABAIB. 

five lava - currents, 1 92 ; destructive 
process continually operating on the 
basaltic and granitic beds of these valleys, 

192, 193; presumed c^use of the preser- 
vation of the volcanic remains of this 
region, 1 94 ; characteristics of the bastiltic 
dyke near Aubenas, lih), 190 ; proofs de- 
ducible from the lavas of this r(*gion, 205. 

Vivarais, liaut, 20, 157, 102, 160, 185, 

193. 

Viviers, 243. 

Volant, the, 193, 104. 

Volcanic “cone of eruption,*' explanation 
and <k‘sciiptio!i of a, 41 n. f. 

VtOcanie formations on the elevaterl gmnitic 
»latfonrn of (Central France — tlteories of 
>r. Daubeny and M. Montloder, 37; the 
author’s restKons for disMOiting therefrom, 
t6. ; giou[)S into which the entire dis- 
tiict IS geographically divisible, 3H, 39; 
volcame (onnation of the \>lay and 
ivai'dis, w liaub* l.oire, Coiron, Mont 
ezen, Veiny. 

Voieiniio legions: I. Liinngne d’Au- 
vergne, and I'uys, ihain <»f. II. 

Mont I>ore. 111. fSW Cantai. IV. Sec 
Haute T.oire. 

Volcanic itmimna of the mtejior of France, 
30 ; iguomnee regarding Hiem pri-vious 
to 1750, if).; hesearchc'*^ of MM, 
(iuettard and Mnienherlies, 30, 31 ; dis' 
<ovir«gmg HH-eption of M. (Oietbird’s 
meiiudr on the subjef t, 31 ; his Clermont 
oppment, if/, ; n'snlts ot the labouis of 
MM. 18‘smarest and St, Fond, 31,. 32; 
awuracy of Desmareit’s iimps, |»oints 
wherein l>otb natupili^-ts were in enor, 
32; ikjlomit’U ninl bk igneous (Inwy. 
if/. ; clniracter of he (imud d’Anvsy’s 
* \5>yivge en Anveigne,' 13; M, de 
Montiosicr the tii-st to establish the tnie i 
nature of thew* n'liums, if/.; MM. th' j 


VOLET. 

Buch's, Lacoste's, and Ramond's writings 
on the subject, 3.3, 34 ; M, d*Aubuisson*% 
observations and their result, 34 ; value 
of Baron Ramond’s measurements and 
observations, 34, 35 ; later writei-s here- 
on — Dr. Daubeny, MM. le Coq, &c. &c., 
and Sir C. Lyell and Sir J{, Murchison, 
.35 and n. « 

Voleanic rocks, no traces of, in the lower 
teriiK«> of the I.iraagne freshwater forma- 
tion, 14; characteristics of the calcareo- 
vohanio strata of that district, 15-17; 
attempts of French geologists biwanls a 
jieriodic classification of tlie vohmiic rocks 
of Central France, 200 ; facts and obser- 
vations demonstrative of the interiability 
of such a claasifieation, 201-207 ; inv 
inensitv of tlie jveriods required for the 
proibiction of the vanous effei tM fthserv- 
able in geological suiveys,2o8, 209aiid/<.; 
probable ihmkkIs of the mosf lemarkabie 
of the videainc prixlucts of Cential Fiance, 
2o9, 210; analogy bet\^e(*u them imd 
the voleiinic nw ks of .\sia Minor, 210 ii. 

V<dc4Uiie r<K‘ks, the protiuet of eailier er(q»- 
tioiis, elueidutory observatuniN on, 9.5, 9o, 
<S'e/» iW'rrcA'liaiade, Clmiiturgue, ( "hhteau- 
gny, Coran, C»>mon, tieigovia, (lirou, 
I’rndeile, Koulade i I'ny de la), Kouge 
(PuyL '“^t. tieiiest de v^humpanelle, N-ne 
(l'\, Flute ui «»t t. 

\ olninok of C<ntr,d France, not u^es hitheito 
published of the. SVe I'oKium remains. 

VnUu, 7K, 79, 83, U8, 128. 

VuKaniHLs and Neptunian*., snuop of the 
(ontest l)ctween, 101 n. Sit uIm/ 142 
and u. 

Weiss. r>r., 137. 

Werner, his theory ftchwd, 142 n. 

Yolet, 1.51. 
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